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1.0  Executive Summary and Conclusions

Stancill’s Inc. is an active sand, gravel and earthen materials mining and processing facility located
in Cecil County at 499 Mountain Hill Road, Perryville, Maryland 21903. The approximately 130-
acre site is situated in the western part of Cecil County, adjacent to Principio Creek at the junction
of Principio Creek and Furnace Bay.

In 2000, the site was the subject of a preliminary assessment to evaluate the feasibility of using the
property as an upland containment site for dredged material from the Upper Bay channels. That
study found that if the quarry were mined to the maximum extent proposed, which involves -
continued excavation to a maximum depth of -70ft below mean sea level, the site has the potential
to provide up to 9.6 million cubic yards (MCY) of air space capacity if filled to elevation +90.
Information was not available as to the quantity of air space available on the site based upon the
topography at the time of the study.

At an annual average rate for maintenance dredging in the Upper Bay channels (400,000 CY per
year), the 9.6 MCY of potential air space capacity could potentially provide 34 years of service.
Preliminary cost estimates for material placement using hydraulic and mechanical placement means
was approximately $12.23 and $19.82 per cubic yard, respectively. The previous report indicates
that each potential method of dredged material placement would be logistically challenging.

The preliminary study of the site shows the site to be underlain by layers of sandy material, gravels
and clays in variable thickness. Depths to the top of the bedrock ranged from about 40 feet to about
100 feet. Soil tests indicate that the in-place permeability of the Claey Silt / Sandy Silt deposits
beneath the site to be in the range of 10 cm/sec. Groundwater in the pit area was found about 2
feet beneath the quarry floor. The preliminary hydrogeologic assessment shows the direction of
groundwater flow in the area to be in a southwesterly direction, towards Principio Creek and
Furnace Bay. Within the immediate vicinity of the site, groundwater flow is in a radial pattern,
flowing into the quarry, where areas have been excavated to below the water level in the adjacent
surface waters. A survey of wells in the vicinity showed that a total of 17 wells have been
permitted within a one-half mile radius of the quarry, (two of which have not been built). One of
the identified wells is located on the Stancill property and provides potable and sanitary water for
site office activities. None of the off-site wells were found to be downgradient of the property.
Because of their location and low yields, the previous study concludes that placement of clean
dredged material from the Upper Bay channels at the site would pose little risk to contamination to
existing or permitted potable wells in the vicinity. However, the report recommended additional
groundwater study to characterize current groundwater conditions and to determine the potential
effects of placement of dredged material in the site on groundwater flow direction in the area and
groundwater quality.

To better define potential groundwater effects as a result of placement of dredged material in the
site, MPA contracted with MES to conduct additional studies. ' The purpose of the studies is to
define current groundwater conditions in the area, including groundwater flow direction and water
quality and to predict potential impacts on groundwater flow direction and water quality that may
result from placement of dredged material at the site. MES contracted with KCE Engineering and
URS Corporation to provide technical and engineering assistance in conducting the studies.




KCE Engineering was contracted to develop a current topographic survey of the site, to install a
pumping well and piezometers at selected locations on the site and to collect representative
groundwater samples for testing in a commercial laboratory. KCE Engineering was also tasked
with monitoring groundwater levels in the newly installed well / piezometers over a six-month time
period. In the field, the well, which was drilled into bedrock, failed to produce water. Therefore,
the well was converted to a piezometer. A continuous water level recorder was installed in one
piezometer, and monthly readings were collected from the remaining piezometers. KCE
Engineering also performed tests to determine aquifer physical and chemical characteristics,

. including vertical and horizontal permeability of the soils within the perimeter buffer area. The

information would then be used in developing and calibrating the groundwater model of the area.

In addition, KCE Engineering reviewed regulatory files and developed a comprehensive inventory
of permitted wells that have been installed in the vicinity of the Stancill site. A total of 158
permitted wells were identified in an area surrounding the Stancill site. The area extends 2 miles
north and south of the center of the Stancill site, and 1 mile east and west. KCE Engineering also
obtained well completion reports for the wells to determine the geology of the well locations. None
of the wells, with the exception of the potable well installed on the site to provide water for sanitary
purposes, are located immediately downgradient of the site.

URS Corporation was contracted to develop and calibrate a three-dimensional groundwater flow
model of the site, and then use the aquifer information and groundwater data as input to a
groundwater fate and transport model. The model would then be used to predict potential changes
in on groundwater flow direction and water quality that would result if clean dredged material were
placed in the site. URS staff observed the installation of the monitoring well and piezometers and
the collection of the groundwater samples. URS staff also performed slug tests on all of the newly
installed piezometers to determine well yields. ‘

To simulate water quality characteristics of percolate through dredged material, MES collected
representative samples of dredged material from the Upper Bay region that have been deposited in
the Courthouse Point dredged material containment facility located south of Chesapeake City in
Cecil County. The collected dewatered dredged material was then subjected to two leaching
procedures to produce simulated percolate water. Percolate water would be produced when a
portion of the precipitation, which falls on the quarry site infiltrates through the dredged material.
One leaching protocol that was employed is the Toxicity Characteristic Leaching Procedure
(TCLP), which is the specified test protocol used to simulate leachate characteristics of solid waste
to determine if the solid waste is a hazardous waste under the provisions of the Federal Resource
Conservation and Recovery Act (RCRA). The results of TCLP testing are recognized as being a
conservative assessment of potential leaching characteristics, due to the aggressive nature of the
leaching procedure. Therefore, the resulting liquid from the TCLP test protocol is considered to be
a very conservative simulation of the percolate that may be produced as precipitation passes through
the dredged material. The second leaching protocol employed was conducted using deionized water
as the leaching media. Samples of percolate from both leaching procedure were submitted to a
commercial laboratory and analyzed to determine the concentration of specific constituents. The
analytical results were then provided to URS for use as input parameters to the groundwater model.




URS Corporation used the collected data and other information to develop a conceptual geologic
and hydrogeologic model of the site. The conceptual models then served as the basis for the
groundwater model of the area. URS developed the model using MODFLOW, a finite-difference

numerical groundwater flow model and MODPATH, a particle-tracking package used in

conjunction with MODFLOW. Because of varying aquifer hydraulic properties, and the
vertical/horizontal extent of the placed constituents, URS used a Modular Three-Dimensional
Multispecies Transport Model (MT3D) to simulate site-specific transport and to evaluate the flow
of constituents in groundwater beneath the Stancill quarry. Predictive runs were made to simulate
potential transport of three indicator parameters; chloride, Total Dissolved Solids (TDS) and Iron in
the groundwater that would develop after placement of dredged material at the site.

The modeling results confirm that under current excavated site conditions, the site generally serves
as a groundwater sink, with radial flow of groundwater into the quarry, where it is used in the
materials washing and grading operations. Model results show possible leakage from the southwest
portion of the site to Principio Creek and Furnace Bay. The model indicates that when the site is
filled with dredged material, the groundwater flow pattern is altered. Under filled conditions, the
direction of groundwater flow is in the direction of Principio Creek and Furnace Bay, with little
potential for upgradient groundwater movement. The transport model shows that constituents in
groundwater will discharge into Principio Creek and Furnace Bay, which are located immediately
west of the site. The model predicts that no impacts to upgradient groundwater water quality would
occur as a result of placement of dredged material in the site.

The groundwater model as developed for the site includes four layers; three layers within the
saprolite and the fourth layer in the bedrock. The model run simulates a 100-year time period after
placement of the dredged material. To be conservative, URS elected to use the simulated percolate
data derived from the TCLP leaching protocol as compared to percolate developed using the
deionized water leaching procedure. The model results predict that the concentration of TDS in the
groundwater within the saprolite layer after placement of dredged material would increase over time
from a range of 100 to 500 mg/1 to a maximum of 3,700 mg/1 within the site boundaries. Chloride
levels would rise from approximately 7 mg/1 to 20.6 mg/1 within the site boundaries, and Iron would
increase from approximately 0.2 mg/l to .55 mg/l. The model predicts that these steady-state
maximurm concentrations would be experienced within 8 to 10 years after placement of the dredged
material. The report concludes that because of the aggressive nature of the TCLP procedure, the
simulated input concentrations overestimate the constituent concentrations that will be leached from
the dredged material. Further, the model results do not consider adsorption and chemical
precipitation of Iron and TDS as groundwater passes through the soil media, which may result in
lower actual concentrations of constituents in the groundwater than predicted by the model.

Using the current site information provided by the 2002 topographic survey, MES determined that
the site presently possesses an available air space capacity of 7.2 million cubic yards (MCY). This
air space capacity was based upon the same berm configuration suggested by Gahagan & Bryant
Associates (GBA) in the 2000 Feasibility Study of the site. This configuration includes a berm
constructed to a maximum elevation of +90 feet, and the bermed area filled to that elevation. If the
site was used to contain only dewatered material, berm construction is not necessary and placing
and grading compacted material to a higher elevation over the site could achieve additional air
space capacity. MES assumed a site configuration that placed and compacted dredged material at



3:H to 1:V slopes, with benches constructed every 30 feet of elevation over the +90 base. ‘Under
this site configuration, MES determined that the site could potentially provide up to 10.4 MCY of
air space capacity. If 4:H to 1:V slopes are used, and with a maximum elevation of 148 feet, the site
could provide up to 8.6 MCY of air space capacity

Based upon the results of the current site assessment and groundwater modeling effort, MES
concludes the following:

e Groundwater in the vicinity of the property, under the current excavated site conditions,
flows in a radial manner into the quarry site.

e Upon filling of the site with dredged material, the direction of groundwater flow in the area
will change, with groundwater flowing west, in the direction of Principio Creek and Furnace
Bay. ‘

e No upgradient movement of groundwater is predicted to occur under the re-established
groundwater flow regime that will develop once the site is filled with dredged material.

e With the exception of the existing production well on the site, which is used for on-site
office and shop activities, no potable wells currently exist in the downgradient area between
the Stancill site and Principio Creek / Furnace Bay.

e Because of the location of the site immediately proximate to Principio Creek and Furnace
Bay, there is little or no probability that a potable well would be sited in the future within the
downgradient area between the site and Principio Creek / Furnace Bay.

e Based upon the current site topography, the Stancill site presently offers an air space
capacity of 7.2 MCY if filled to an elevation of +90, or up to 10.4 MCY of air space
capacity using dewatered dredged material placed, compacted and contoured over the site to
a maximum elevation of +158 feet with 3:H to 1:V slopes.

e Gioundwater quality impacts in would be experienced if dredged material were placed in the
site. Groundwater modeling results indicate that TDS levels in groundwater at the site are
predicted to rise to a maximum expected concentration of 3,700 mg/l; chloride levels in the
groundwater are predicted to rise to an expected maximum concentration of 20.6 mg/l; and
Iron concentrations in groundwater are predicted to increase to an expected maximum
concentration of 0.55 mg/l.

e The predicted maximum concentration of 3,700 mg/l for TDS exceeds the current SMCL
standard of 500 mg/l. ‘

e After placement of dredged material in the Furnace Bay site to a level above the elevation of
groundwater in the area, any constituents leached from the dredged material that enters the
groundwater will flow in the direction of and express themselves in Principio Creek and
Furnace Bay.




e With the exception of the existing production well on the site, no existing upgradient or
downgradient potable wells were identified that would potentially be affected by placement
of dredged material in the Stancill site.

e The predicted values were obtained from the groundwater model when conservative water
quality input data based upon TCLP percolate date were used as input data. Actual
groundwater concentrations are expected to be less than the predicted values.

o The predicted water quality impaéts to the groundwater are expected to manifest themselves
within 10-years of placement of dredged material in the site.

Based upon the results of the current site assessment of the Furnace Bay property, and the
groundwater flow and transport modeling effort, prospective effects to groundwater from placement
of dredged material at the Stancill’s Inc. site at Furnace Bay would not result in predicted conditions
that would preclude the site’s further consideration as a potential upland .placement site for
management of dredged material.




2.0  Stancill’s Inc. Site at Furnace Bay

Stancill’s Inc. is a commercial sand, gravel and earthen material mining facility located in Cecil
County at 499 Mountain Hill Road, Perryville, Maryland 21903. The site is in the western part of
Cecil County, adjacent to Principio Creek, at the point where Principio Creek flows into Furnace
Bay. The site has been used for mining of earthen materials on a continuous basis since November
1972. Soil borings indicate that the site can continue to extract and process marketable material at
the current rate for an additional 5 to 7 years. Additional marketable material exists on the site, but
it is located in perimeter buffer areas or areas where excavation depths would increase production
costs and reduce competitive marketability of the finished product. Current on-site operations
include mining, washing, screening, grading and stockpiling of the various excavated materials for
sale as product. Facilities are also available on-site for blending and mixing different materials to
meet the specifications for a customer order. The site also has an on-site truck scale and office
building. Buffer areas have been maintained along Mountain Hill Road and along the southern
property boundary. Figure 2.1 is a current aerial photo of the site.

The site includes approximately 130 acres of land, approximately 100 acres of which is currently
used for extraction and processing of sands, gravels, clay and other earth materials, and for the
stockpiling of finished materials for marketing. The remaining portion of the site includes buffer
areas to adjoining properties, Principio Creek and a wetland area between the high speed railroad
tracks and the mining area. The wetland is fed by an unnamed tributary to Principio Creek, which
flows across the property parallel to the railroad lines. The processed materials are commercially
marketed throughout the Northeast U.S. region. The site is bordered on the west by Principio
Creek, and Furnace Bay, undeveloped private land to the south; Mountain Hill Road to the East, and
the high-speed railroad tracks to the North.

The site includes a series of ponds and impoundments used to contain and treat the water used in the
mining and mineral processing operations. The berms were constructed exclusively from on-site’
materials excavated at the site. Water needed for the washing and grading of excavated materials is
pumped from an on-site pond to the processing area. Effluent from the processing operations 1s
then pumped to an upper elevation pond for removal of suspended particulates through gravity
separation. No flocculents are used in the gravity separation process. Any overflow from the upper
settling pond would discharge by gravity to the lower elevation pond, where the pumping facilities
return the water to the processing plant. The on-site materials processing operations completely
reuses all water on site. There is no discharge to surface waters of the State from the Furnace Bay
site.

The fine particulates and other materials, which are produced during the ‘materials processing
operations, accumulate in the upper settling pond. A portion of this settled material is periodically
removed from the upper pond by means of a dragline or excavator. This periodic removal of
accumulated material from the upper pond restores its settling capacity. The removed material is
marketed or placed as fill in lower elevation excavated areas on the site.

Under the provisions of the Surface Mining Permit issued by MDE, once commercial mining
activities cease, reclamation of the site becomes necessary. The approved site reclamation plan
includes the option of re-contouring the site using fill material. Dewatered dredged material can
potentially serve as suitable fill material. :




Figure 2.1 Current Aerial Photo of Stancill’s Inc.

Upland placement of dredged material offers the potential to affect ground and surface watcrs in the
vicinity, as various constituents in the material become mobilized and released to the environment.
This mobilization may occur as a result of the disturbance of the sediments or as a rcsult of
chemical changes that occur as dredged materials dry out and the sulfur species oxidize. Water
percolating through the dried material may become acidified by the oxidized sulfur and dissolve
various constituents in the dredged material. Any site that is proposed for use as a dredged material
placement site must be studied to determine the potential for adverse effccts to groundwater and
surface water in the area.

Soil borings conducted on the site confirm the presence of clay and other fine material beneath the
Furnace Bay site. This is typical of marine deposit geologic formations found in Coastal Plain
formations.  Silts and clays, because of their small particle size and dense structure when
compacted, have the ability to retard the flow of groundwater. The presence of such materials on
the site may provide a level of protection to groundwater beneath the site, and serve to contain on
site any pollutants that may potentially be present in the dredged material placed in the site.

To assess the potential for impacts to groundwater in the area, including any off-site wells in the
vicinity of the site, that may occur as a result of placement of dredged material in the Stancill pit,
MPA contracted with MES to conduct a study of the site. The study would include an asscssment
of current groundwater conditions and development of a groundwater model to predict any changes
that may occur as a result of placement of dredged material in the site.




3.0 Summary of Previous Studies

During 2000, the site was the subject of a preliminary assessment to evaluate the feasibility of using
the property as an upland containment site for dredged material from the Upper Bay channels. That
study found that the site has the potential to provide up to 9.6 million cubic yards (MCY) of air
space capacity if fully mined to the planned configuration and the site were then backfilled to
elevation +90. This volume calculation assumes continued mining of the site to a maximum depth
of =70 feet below mean sea level (MSL). Using a 30% reduction in volume for cut sediment after
consolidation, the 9.6 MCY of air space capacity can contain approximately 13.6 MCY of cut
quantity of dredged material. Thus, the site after completion of mining activities could contain up
to 13.6 MCY of cut dredged material after raising the dikes to an elevation of +90 feet above MSL.
At the annual rate of maintenance dredging of the Upper Bay channels (400,000 CY per year), the
9.6 MCY of air space capacity could potentially provide 34 years of service. Preliminary cost
estimates for material placement using hydraulic and mechanical placement means was
approximately $12.23 and $19.82 per cubic yard, respectively.

The earlier site study in 2000 indicates that either placement method offers technical challenges.
Hydraulic placement could be impaired by long pumping distances, extensive shallow water and
recreational boating issues, potential icing conditions as well as return flow effluent discharge
issues. Mechanical placement would be similarly challenging, involving location of barge unloading
facilities, as well as extensive trucking requirements and traffic issues.

With respect to site geology, the study conducted during 2000 found the site to be located in the
Atlantic Coastal Plain Physiographic Province. Soil borings show the site to be underlain by layers
of sandy material, gravels and clays in variable thickness. Depths to the top of the bedrock ranged
from about 40 feet to about 100 feet. Soil tests indicate that the in-place permeability of the Clay
Silt / Sandy Silt deposits beneath the site to be in the range of 10 cm/sec. Groundwater in the pit
area was found to be shallow; being encountered about 2 feet beneath the quarry floor.

A preliminary hydrogeologic assessment found the general direction of groundwater flow in the
area is in a southwesterly direction, flowing into Principio Creek and Furnace Bay. The study
found that within a five-mile radius of the site, 2,600 well permits have been issued, and 112 wells
were identified as Public or Industrial well that would be expected to have a large withdrawal rate.
Within a one-half mile radius of the quarry, 17 wells have been permitted (two of which have not
been built). None of the off-site wells are located downgradient of the property, between the site
and Principio Creek or Furnace Bay. The study concluded that because the proximate wells located
upgradient of the site are drilled into bedrock and do not include large capacity production wells,
they would have a limited radius of influence, and that placement of clean dredged material from
the Upper Bay channels at the site would pose little risk to contamination of potable wells in the
vicimty.

The study identified groundwater as an issue that would require additional study. The depth of
some on-site excavations is near the mean low water elevations in Furnace Bay, and likely below
the elevation of the surficial unconfined aquifer at the site location. These deep excavations on the
property likely serve as groundwater “sinks,” resulting in the flow of groundwater into the site.
Placement of dredged material by either hydraulic or mechanical methods in the site could
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potentially result in effects on groundwater beneath the property and in the vicinity of the site. In
addition, depending upon the depth of the excavation and the number of aquifers breached by the
mineral extraction operations, the potential exists for inter-aquifer movement of groundwater. Once
filled to capacity, groundwater flow directions in the site area would be altered, offering the
potential to affect groundwater quality in the immediate region. The study concluded that a site
geotechnical assessment would be necessary to adequately assess current groundwater conditions as
well as the hydrogeologic suitability of the site to serve as a containment facility, and the potential
effects on groundwater resources in the area that may result from placement of dredged material.

4.0 Groundwater Study Approach

MES developed a plan for the assessment of groundwater at the Furnace Bay site to assist in
determining the feasibility of using the property as a dredged material containment facility. The
plan was subsequently reviewed and approved by the MPA and the study authorized through the
provisions of an existing Intergovernmental Agreement between MES and MPA. This study plan
includes the following component elements:

1. An assessment of current groundwater conditions in the vicinity of the site. The assessment
would include a determination of the rate and direction of groundwater flow at the site under the
current configuration and a determination of existing groundwater quality.

2. Development of a current topographic map of the site.

3. Development of a hydrogeologic assessment of the site to determine subsurface conditions.

4. Development of a three-dimensional groundwater flow model of the site and the immediate
area that reflects current groundwater conditions and conditions that would develop if the site

were filled with dredged material.

5. Development of a predictive groundwater model to determine potential impacts to groundwater
quality due to percolation of precipitation through dredged material deposited at the site.

MES contracted with KCE Engineering, Inc. to provide engineering services to MES during the
investigation of the Stancill site. KCE was contracted to provide the following work elements as

part of the site study:

1. Install one groundwater monitoring well and up to 9 piezometers at selected locations on the site
to specified depths.

2. Conduct a current topographic survey of the site to provide boundary conditions to the
groundwater model and current available air space volume.

3. Collect representative groundwater samples and provide laboratory analyses of the groundwater
for identified constituents.
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4. Measure and record groundwater elevations in the wells and piezometers for a six-month time

period to determine groundwater level fluctuations over time.

5. Determine vertical and horizontal permeability in the upgradient surficial soils found in the
perimeter buffer area on the site.

6. Conduct a detailed inventory of permitted wells in the vicinity of the site.
MES contracted with URS Corporation to develop a comprehensive groundwater model of the site.
URS was contracted to provide the following specific work:

1. Develop a conceptual geologic model of fhe site.
2. Develop a conceptual hydrogeologic interpretation of the site.

3. Develop a MODFLOW three-dimensional groundwater flow model of the site to simulate
current conditions and conditions that will develop as a result of placement of dredged
material in the site

4. Develop a three-dimensional groundwater transport model of the site to predict changes in
groundwater quality as a result of placement of dredged material in the site.

To provide necessary input data to the groundwater transport model, MES would collect samples of
dredged material that would be representative of materials likely to be placed in the Stancill quarry.
MES decided to collect samples of dredged material that had been previously placed in the
Courthouse Point dredged material containment facility. This material originated from the Upper
Bay channels (North of Pool’s Island and South of Sassafras) and was placed in the dredged
material containment site during the 96-97 dredging effort.

The collected samples would then be subjected to a leaching procedure to produce a liquid fraction
that is intended to simulate percolate water that would form when precipitation passes through
dredged material. The selected leaching procedure is identified as the Toxicity Characteristic
Leaching Procedure (TCLP). The TCLP procedure has been promulgated by the Federal
Environmental Protection Agency, and is used as the definitive protocol for determining if a solid
waste is a hazardous waste by exhibiting the characteristic of toxicity. The TCLP test is designed to
simulate the leaching that takes place in a sanitary landfill, where aggressive leaching conditions
can be experienced. The leaching uses a buffered acetic acid solution. The resultant liquid would
then be analyzed for specific constituents and the data provided to URS Corporation for use as input
data in the groundwater transport predictive model.

The investigative efforts and modeling reports would be completed by the contractors and provided
to MES for assessment. MES staff would then review the studies to assess the potential effects on
groundwater in the area that may result as a result of using the site as a dredged material placement

facility.
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5.0 Study Protocols and Procedures
5.1 KCE Engineering, Inc.

MES contracted with KCE Engineering to perform the site soils and groundwater investigative
effort. The specific scope of work included the following:

o Development of a current topographic survey of the area (approximately 140 total acres).
The survey will be to the 2-foot contour level of precision. The topographic information
. will be used as input information to the groundwater assessment and model.

Installation of up to nine (9) groundwater piezometers and one pumping well and collection
of hydrogeologic information at or near the Stancills, Inc. property in Cecil County. During
piezometer and well installation, soil-boring information will be logged to determine
subsurface conditions and materials at the site. A 72-hour pumping test will be performed
on the pumping well. Budget provisions are included to enable a second 72-hour pumping
test to be performed in the event that geologic conditions at the site necessitate an additional
well and pumping test. Hydrogeologic information to be collected includes the following:

Soil identification and classification
In-situ permeability and transmissivity
Well yield and drawdown characteristics
Inventory and field verification of water supply wells within a one-mile distance of
the site boundary.
o Climatic data for the area, including evapotranspiration and precipitation data.

Installation of a continuous recorder and monthly observation of water levels in the
piezometers to measure groundwater elevations for up a six-month period to determine
groundwater elevations over time. A sample of the groundwater beneath the site will be
collected for laboratory testing. A sample will be collected from each of the piezometers
and from the pumping well. Each sample will be analyzed separately. Chemical analyses of
the groundwater will be performed for the following constituents:

o Field determination of dissolved oxygen (DO), pH, temperature, conductivity and
Oxidation Reduction Potential (ORP).
Sodium
Potassium
Calcium
Magnesium
Bicarbonates
Chloride
Sulfate and Sulfide
Nitrate-Nitrogen
Iron
Manganese
Arsenic
Cadmijum
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Chromium

" Copper
Lead
Zinc
Nickel
Selenium
Total Petroleum Hydrocarbons
Nitrate-Nitrite-Nitrogen
Total Nitrogen
Total Kjeldahl Nitrogen
Alkalinity
-Ammonia Nitrogen
Chemical Oxygen Demand
Dissolved Solids
Total Phosphorous
Total Organic Carbon
Carbon Dioxide
Ferrous Iron
Methane
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The location of the piezometers and the selected well site are shown on Figure 5.1. Well
completion reports, laboratory analysis sheets and recorded water levels are included as Appendix

A to this report.

5.2  URS Corporation

MES contracted with URS Corporation to develop and calibrate the groundwater models necessary
to assess groundwater flow in the area and predict potential changes to groundwater in the area if
dredged material were placed at the site. The specific scope of work included the following:

e Development of a predictive groundwater model to estimate groundwater conditions and
flow directions in the vicinity of the Furnace Bay site after placement of dredged material.

Subtasks include:
o Oversight of well/piezometer installation and field testing and assessment of data

gathered during field investigative activities.
o Development of a conceptual geologic model of the site that is based upon the field

investigative activities.
o Development of a conceptual hydrologic model of the site that is based upon the

results of the field investigative activities.

o Development and calibration of a MODFLOW Groundwater Flow Model of the site
based upon the conceptual geologic and hydrogeologic interpretations.

o Development of a MT3DMS transport model to model the transport and degradation
of three chemical compounds to simulate potential groundwater impacts as a result
of placement of dredged material in the site.

14




PATH

2

MARYLAND
ENVIRONMENTAL
SERVICE

FURNACE BAY
WELL LOCATIONS
FIGURE 5.1




The conceptual geologic model is included as Appendix B to this Report. The conceptual
hydrogeologic model is included as Appendix C to this report. The Groundwater Flow Model is
included as Appendix D to this report. The Transport Model is included as Appendix E to this
report. The current site topographic map is included as Appendix F.

5.3 Maryland Environmental Service

MES reviewed prior studies and geologic information regarding the site and met with the
subcontractors and the property owner to select appropriate areas within the Stancill quarry for
installation of the pumping well and piezometers. MES supervised field activities and testing
efforts undertaken by the selected subcontractors at the site and reviewed and evaluated the
resultant data and other work products.

In addition, MES obtained representative samples of dewatered dredged material for analytical
testing and production of simulated percolate water. Analytical results from testing of the percolate
data was used provided to URS Corporation and subsequently used as input data to the groundwater
model.

MES used the current topographic survey information provided by KCE Engineering to determine
the current air space capacity available in the Stancill quarry. In addition, MES developed an
alternative final site configuration to determine the additional site air space capacity that could be
provided. |

Finally MES evaluated the results of the groundwater assessment and modeling effort. Based upon

this assessment, MES then prepared the final report regarding the potential impacts to groundwater
as a result of placement of dredged material in the Stancill quarry.
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6.0 Field Investigations and Activities
6.1 Piezometer Installation & Testing

KCE Engineering installed the well and piezometers on the site during October and November of
2001. The installed piezometers were designated PZ 1 through PZ 9. However, the pumping well,
which was drilled to a depth of approximately 90 feet below the bottom of the quarry floor, did not
produce water, which would be necessary to determine the aquifer characteristics necessary as input
data to the model. This information would be determined by a pump test of the well. After
discussion with URS, it was decided that there was a high probability that installation of another
well in a different location within the quarry may produce another dry hole. Since the necessary
aquifer information could be determined by slug testing the nine newly installed piezometers, a
decision was made to abandon the well pump test task and to slug test all of nine piezometers. The
results from the slug tests will provide the necessary aquifer data. The slug test results can be found
in Appendix C. URS Corporation conducted the slug tests on the nine piezometers during late
November 2001. Piezometer information is summarized in Table 6.1, below. The well completion
reports are included in Appendix A to this report.

Table 6.1 - Piezometer Information

Number Installed Depth Material Description
PZ 1 25 Feet Brown silty sand; brown sandy clay
PZ 2 40 Feet Light brown sand & gravel; light
Brown silty sand

PZ 3 20 Feet Light brown silty sand

PZ 4 25 Feet Light brown silty sand

RZ45. 20 Feet Light brown silty sand

PZ 6 20 Feet Light brown silty sand

PZ7 20 Feet Light brown silty sand

PZ 8 40 Feet light brown to dark brown silty sand

PZ9 90 Feet 0 to 40 ft. - Light brown to dark brown silty sand

40 to 90 ft. - Light brown to dark brown silty

sand with a trace of red clay

On November 6, 2001, KCE Engineering collected representative samples of groundwater from
each of the nine piezometers and submitted the groundwater samples to Martel Laboratories for
analyses. Additional field measurements for Dissolved Oxygen, pH, Temperature, Conductivity
and Oxidation Reduction Potential were taken in the field for each piezometer at the same time that
the groundwater samples were collected. Table 6.2 contains a summary of the analytical test results
of the groundwater. The laboratory analytical sheets and Chain of Custody Forms are included in
Appendix A of this report.
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Table 6.2: Analytical Results from Sampling Wells at Stancill Quarry

Detection Minimum Maximum Median Average
Parameter Limit Units | Concentration | Concentration | Concentration | Concentration PZ-7 PZ-8 PZ-9
Methane, dissolved 0.0005 mg/L 0.00053 0.2 0.0063 0.052 . 0.00053 | <0.0005 | <0.0005
Carbon Dioxide ’ 1 mg/L - 8 140 | 20 35.111 8 20 14 25
Total Petroleum Hydrocarbons 2 mg/L ND ND ND ND <2 <2 <2 <2
Sulfide 0.1 mg/L ND ND ND ND <0.1 <0.1 <0.1 <0.1
Nitrate - Nitrite Nitrogen mg/L 0.12 1.7 0.28 0.500 <0.05 1.7 0.18 0.42
Kjeldahl Nitrogen (Total) 0.5 mg/L ND ND ND ND <0.5 <0.5 <0.5 <0.5
Ammonia Nitrogen 0.2 mg/L ND ND ND ND <0.2 <0.2 <0.2 <0.2
Chemical Oxygen Demand 20 mg/L 21 230 49 70.429 <20 71 65 36 21 <20
Phosphorous (total) mg/L 0.09 0.65 0.33 0.359 0.57 0.33 0.12 0.09
TOC (Total Organic Carbon) 0.1 mg/L 1.8 22 6.9 9.567 6.9 22 5.9 7.2 3.3 1.8
Sodium 0.5 mg/L 3.6 13 7.5 7.500 . 7 4.9 9 . 8.2 7.5 8.5
Potassium 5 mg/L ND ND ND ND <5.0 <5.0 <5.0 <5.0 <5.0
Calcium 0.5 mg/L 2.8 9.7 5.5 5.578 . . 8 5.6 9.7 . 4.8 4.3 2.8
Ma_gnesium 0.5 mg& 0.9 8.3 2 2.533 . . 2 2.3 8.3 ) 2.4 0.9 1.6
Iron m% 4.5 16.979 . 0.89 7.6 11 . 4.5 0.27 0.35
Manganese m%L 4.2 0.12 0.616 0.11 0.35 4.2 . 0.09 0.07 0.04
Arsenic ML ND ND ND <0.005 | <0.005 | <0.005 <0.005 | <0.005 | <0.005
Cadmium ML 0.0006 0.001 <0.0005 | <0.0005 | <0.0005 <0.0005 | <0.0005 | <0.0005
Chromium _mg/L 0.035 0.036 <0.005 | 0.047 0.011 0.047 | <0.005 | 0.007
Copper mg/L 0.018 0.017 0.01 0.027 0.023 0.014 | <0.005 | <0.005
Lead mg/L 0.014 0.017 <0.005 | 0.025 0.016 0.012 | <0.005 | <0.005
Zinc mg/L 0.05 0.053 0.03 0.06 0.05 0.07 0.03 0.03
Nickel ﬂg/L 0.011 0.014 0.008 0.014 0.019 0.037 0.007 0.008
Selenium ﬂg/L ND ND <0.005 | <0.005 { <0.005 <0.005 | <0.005 | <0.005
Bicarbonates (as CaCO3) _mg/L 25 23.250 18 <1 32 <1 4 <1
Chloride ML 14 15.222 14 10 13 25 19 22
Sulfate ML . 16 16.333 6.7 41 20 9.2 6.1 11
Nitrate Nitrogen ﬂg/L . . 0.2 0.500 . 0.1 <0.05 <0.05 1.7 0.1 0.4
Nitrite Nitrogen _mg/L 0.102 0.02 <0.02 0.03 0.08
Total Nitrogen ﬂg{L . 0.500 0.12 <0.05 <0.05 1.7 0.18
Alkalinity, total (as CaCO3) 1 mg/L 23.250 18 <1 32 <1 <1 4
Solids (dissolved) 1 mg& 79.444 64 18 140 50 69 48
Iron (ferrous) D.01 OR 60 indeterminate
Iron (Ferric by Calculation) 60 | . ] indeterminate
Iron (ferrous) and Iron (Ferric by Calculation) results were indeterminate
ND = Non detect
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On November 6, 2001 KCE Engineering also commenced measuring and recording the water level
in each of the piezometers. This water level recordation effort continued on a monthly basis until
May 30, 2002. On December 11, 2001, KCE Engineering installed a continuous water level
monitor in PZ6 and commenced recordation of water levels on an hourly basis. A summary of the
results of water level monitoring is found in Table 6.4.

Table 6.3
Field Measurements
Ground Water Monitoring
Stancill Quarry, Furnace Bay
Field Measurements of Water Samples taken on November 6, 2001
Project #01116.00

Oxidation
Dissolve Reduction
d Oxygen Temperature| Conductivity| Potential
Peizometer # | (mg/1) °C) (S/cm) ORP (mV)
PZ 1 3.10 14.06 0.496 -16
PZ 2 5.88 15.60 0.099 183
PZ3 4.26 14.28 0.200 -8
PZ 4 4.03 16.57 0.077 132
PZ5 3.80 13.77 0.247 97
PZ 6 595 12.76 . 0.087 277
PZ7 7.37 12.86 0.142 277
PZ 8 8.76 12.14 0.101 252
PZ9 7.52 12.14 0.119 270
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Table 6.4 Monthly Water Level Readings

Monthly Ground Water Levels

Stancill Quarry, Furnace Bay
November 2001 through May 2002

Project #01116.00
Elevation of
PVC Casing »
Peizometer # |(ft) amsl " Tape Reading (Depth in Feet) Ground Water Elevation (Feet)

| Nov. 6 |Dec. 11 [Jan.8 |Feb.6 [Mar. 7 |April3 |May 30 [Nov. 6 [Dec. 11 |Jan8 |Feb6 [Mar 7 April 3 [May 30
PZ 1 23.51 16.43 16.41 16.87 16.87 16.95 16.74 16.84 7.08 7.10 6.64 6.64 6.56 6.77 6.67
PZ 2 13.94 4.89 5.02 5.64 4.96 5.29 4.50 4.56 9.05 8.92 8.30 898 8.65 9.44 9.38
PZ 3 21.86 18.07 18.58 18.62 18.77 18.84 18.44 18.63 3.79 3.28 324 3.09 3.02 3.42 3.23
PZ 4 13.59 12.28 13.83 13.44 14.06 14.22 12.97 13.71 1.31 -0.24 0.15 -0.47 -0.63 0.62 -0.12
PZ 5 38.24 24.59 24.66] 24.81 24741 24.831 24.55 24.58 13.65 13.58 13.43 13.50 13.41 13.69 13.66
*PZ6 11.04 8.15 9.18 941 9.85 10.49 9.82 10.13 2.89 1.86 1.63 1.19 0.55 1.22 0.91
PZ 7 8.69 6.62 7.78 7.41 8.02 8.19 7.48 8.1 2.07 0.91 1.28 0.67 0.50 1.21 0.59
PZ 8 100.66] 61.85 61.88] 62.22| 6240 62.60] 62.70] 62.89] 38.81 38.78] 38.44| 38.26| 38.06{ 37.96 37.77
PZ 9 18.35 15.13 16.18 16.14 16.77 17.09 16.45 16.9 3.22 2.17 2.21 1.58 1.26 1.90 1.45

* Level Logger installed on December 11, 2001 to observe continuous water levels
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6.2 Site Survey and Placement Capacity

On November 16, 2001, KCE contracted for an aerial topographic photo of the site to be taken. KCE
Engineering then used the aerial photo to develop a current topographic map of the site. A topographic
map at a scale of 1 inch = 100 feet was prepared. The data was collected in a digital AutoCAD release
format and stored on a CD. A copy of the topographic map of the site is included as Appendix F to this
report. MES then employed the current topographic information to determine the air space capacity
currently available at the site. For comparative purposes, MES used the same site configuration that was
suggested by Gahagan & Bryant Associates (GBA) in the Feasibility Study of the site that was
conducted in 2000. That site configuration includes an earthen berm constructed from on-site materials
to a maximum elevation of +90 feet. That volume was also based upon an assumption that the site had
been excavated to a depth of —70 feet below MSL, which. is the configuration approved in the current
mining permit. The berm was used since the GBA study included examining the feasibility of hydraulic
placement of dredged material in the site.

Using the current site information provided by the 2001 topographic survey and employing the GBA site
configuration, MES determined that the site presently possesses an available air space capacity of 7.2
MCY. However, if the site was used to contain only dewatered material, berm construction is not
necessary. In addition, by placing material in compacted lifts and grading the compacted material to a
higher elevation over the site, additional air space capacity can be provided. MES assumed several
finished site configurations that includes the +90 foot elevation as the base and then steps in with a 10-
foot bench to place additional material. Using 4H to 1:V side slopes and constructing 10-foot benches at
every 30-foot increase in elevation to a maximum elevation of +148 feet above MSL, MES determined
that the site could potentially provide up to 8.6 MCY of air space capacity based upon the current
topography (Figure 6.1). With 3:H to 1:V slopes and benches ever 30 feet of increased elevation over
the +90 foot berm, MES found that the site could currently provide up to 10.4 MCY of air space
capacity (F1gure 6.2). The final site configuration suggested by GBA is shown as Figure 6.3, and the
MES suggested modified site configurations are shown as Figures 6.1 and 6.2.

6.3 Permeability Test

To determine to ability of groundwater to move through the soil material within the perimeter buffer
area along Mountain Hill Road, additional permeability data was required. To obtain this information,
on June 4, 2002 KCE Engineering installed two soil test borings in the overburden material at the
Stancill site. The soil borings were cased with 4-inch diameter PVC casings. The first test boring,

. designated Well No. 1, was drilled to a depth of approximately 45 feet below ground surface. The

second soil boring, designated Well No. 2 was drilled to a depth of approximately 25 feet below ground
surface. On June 5, 2002, horizontal and vertical permeability tests were performed on the two wells.
Data was recorded in the field following the falling head testing method and calculation procedures as
specified in ASTM D 6391-99. This test procedure was designed to determine the permeability values
that are the maximum possible in the vertical direction and the minimum possible in the horizontal
direction. The test protocol description and calculations are included in Appendix A to this report. The
time-weighted average permeability results for the overburden material in the buffer area are
summarized in Table 6.5.




6.2 Site Survey and Placement Capacity

On November 16, 2001, KCE contracted for an aerial topographic photo of the site to be taken. KCE
Engineering then used the aerial photo to develop a current topographic map of the site. A topographic
map at a scale of 1 inch = 100 feet was prepared. The data was collected in a digital AutoCAD release
format and stored on a CD. A copy of the topographic map of the site is included as Appendix F to this
report. MES then employed the current topographic information to determine the air space capacity
currently available at the site. For comparative purposes, MES used the same site configuration that was
suggested by Gahagan & Bryant Associates (GBA) in the Feasibility Study of the site that was
conducted in 2000. That site configuration includes an earthen berm constructed from on-site materials
to a maximum elevation of +90 feet. That volume was also based upon an assumption that the site had
been excavated to a depth of —70 feet below MSL, which is the configuration approved in the current
mining permit. The berm was used since the GBA study included examining the feasibility of hydraulic
placement of dredged material in the site.

Using the current site information provided by the 2001 topographic survey and employing the GBA site
configuration, MES determined that the site presently possesses an available air space capacity of 7.2
MCY. However, if the site was used to contain only dewatered material, berm construction is not
necessary. In addition, by placing material in compacted lifts and grading the compacted material to a
higher elevation over the site, additional air space capacity can be provided. MES assumed several
finished site configurations that includes the +90 foot elevation as the base and then steps in with a 10-
foot bench to place additional material. Using 4H to 1:V side slopes and constructing 10-foot benches at
every 30-foot increase in elevation to a maximum elevation of +148 feet above MSL, MES determined
that the site could potentially provide up to 8.6 MCY of air space capacity based upon the current
topography (Figure 6.1). With 3:H to 1:V slopes and benches ever 30 feet of increased elevation over
the +90 foot berm, MES found that the site could currently provide up to 104 MCY of air space
capacity (Figure 6.2). The final site configuration suggested by GBA is shown as Figure 6.3, and the
MES suggested modified site configurations are shown as Figures 6.1 and 6.2.

6.3 Permeability Test

To determine to ability of groundwater to move through the soil material within the perimeter buffer
area along Mountain Hill Road, additional permeability data was required. To obtain this information,
on June 4, 2002 KCE Engineering installed two soil test borings in the overburden material at the
Stancill site. The soil borings were cased with 4-inch diameter PVC casings. The first test boring,
designated Well No. 1, was drilled to a depth of approximately 45 feet below ground surface. The
second soil boring, designated Well No. 2 was drilled to a depth of approximately 25 feet below ground
surface. On June 5, 2002, horizontal and vertical permeability tests were performed on the two wells.
Data was recorded in the field following the falling head testing method and calculation procedures as
specified in ASTM D 6391-99. This test procedure was designed to determine the permeability values
that are the maximum possible in the vertical direction and the minimum possible in the horizontal
direction. The test protocol description and calculations are included in Appendix A to this report. The
time-weighted average permeability results for the overburden material in the buffer area are
summarized in Table 6.5.
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Table 6.5 - Overburden Permeability Data

1 45 Feet 1.80 x 10'! cm/sec 2.37 x 10'! cm/sec

2 25 Feet 5.80 x 10" cm/sec 1.47 x 10" cm/sec

6.4 Dredged Material Sampling & Characterization Procedures

On February 20, 2002, MES collected representative samples of dredged material from the Courthouse
Point dredged material containment facility located in Cecil County, south of Chesapeake City. Figure
6.4 is a photo of the Courthouse Point dredged material containment site location map and Figure 6.5
illustrates the site.

Figure 6.4 Courthouse Point DMCF Site Map
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The facility was constructed by and is maintained by the US Army Corps of Engineers (COE),
Philadelphia District as a dredged material containment facility. The containment site is used to manage
dredged material removed from the Upper Bay approach channels to the C&D Canal. A COE
representative advised MES that the COE had recently rebuilt one of the dikes. This process resulting in
the mixing of some of the dredged material at the facility. This would serve to provide a more
homogeneous soil sample for analytical testing purposes.

Figure 6.5 Courthouse Point Site Photo

Since the exact origins of the dredged material that would be placed at the proposed study area is
unknown; other than the fact that the material will be clean, and due to the geographical and
hydrological features of the bay, sediment characteristics are likely to vary significantly. Therefore,
rather than determining composite samples or delineating representative project segments from a
specific dredging area, a general composite sample was collected from an area where dredged material
from multiple sources has already been deposited. The Courthouse Point site is believed to be a
desirable collection point due to it being an ideal composite sample.

The primary objective of this elutriate testing is to adequately and accurately characterize the dredging
and reference area. Since the reference area is rather broad, it is believed that an accurate composite
sample could be collected from the Courthouse Point containment facility. The Courthouse Point site
contains an ideal composite sample that would represent dredged material collected from multiple clean
areas of the bay. A sample from this area would accurately represent clean sediments for use in the
chemical transport model.
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In order to adequately characterize the dredge material five samples and a duplicate were collected from
Courthouse point. Sample collection consisted of adequate sampling equipment appropriate to the site
and the study, and non-contaminating sampling apparatus capable of obtaining representative samples.
This equipment consisted of a stainless steel shovel and bucket. The shovel was used to collect the
sample and thee bucket was used to mix grab samples of dredged material. The samples placed in the
bucket were mixed using the shovel. The samples where then placed in the appropriate containers then
shipped to laboratory for analysis.

In order to prevent cross contamination all sampling equipment was decontaminated between sample
collection efforts. The decontamination consisted of triple rinsing the equipment using an Alconox
solution and then rinsed with de-ionized water.

The samples were preserved using the appropriate chemicals and refrigeration so that the sample
integrity was not compromised. Following the sample collection, they were placed in the appropriate
sample containers and stored in coolers on ice at 4° C until they are shipped to the laboratory.

6.5 Dredged Material Sample Analysis & Results

The sediment samples were then submitted to Atlantic Coast Laboratories (ACL) for analytical testing
and leaching to produce simulated percolate water. To simulate water quality characteristics
representative of percolate water that would be produced at the Stancill site, MES directed ACL to
subject the collected sediment samples to two different leaching procedures. Percolate water would be
produced when a portion of the precipitation that falls on the quarry site infiltrates through the dredged
material and eventually reaches groundwater beneath the site. This percolate water would then combine
with groundwater beneath the site and move along with the general groundwater in the area. Depending
upon the chemical characteristics of the percolate water, groundwater quality beneath the site may be
affected. Samples of percolate from both leaching procedure were submitted to a commercial laboratory
and analyzed to determine the concentration of specific constituents. The analytical results were then
provided to URS. Selected chemical constituent data would be used as input parameters to the
groundwater predictive model.

One leaching protocol that was employed is known as the Toxicity Characteristic Leaching Procedure
(TCLP). This is the test protocol specified in State and Federal regulations that is used to simulate
leachate characteristics of solid waste to determine if the solid waste is a hazardous waste under the
provisions of the Federal Resource Conservation and Recovery Act (RCRA). The results of TCLP
testing are recognized as being a conservative assessment of potential leaching characteristics, due to the
aggressive nature of the leaching procedure, which uses a buffered acid extract solution. Therefore, the
resulting liquid from the TCLP test protocol is considered to be a very conservative simulation of the
percolate that may be produced as precipitation passes through the dredged material. The analytical
results obtained from testing of the TCLP percolate is shown in Table 6.6.
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Table 6.6 - TCLP Percolate Data Test Results

Parameter Detection Limit| Units SS-1 SS2 | DUP | SS3 | SS4 | Sss-5
TCLP

Bicarbonate, Alkalinity 1 mg/L 170 165 130 170 891 840
Carbon dioxide 1.25 mg/L ND ND ND 6.25 ND 1.25
Chloride 0.39 mg/L ND 24.8 19.4 ND ND ND
Ferrous Iron 0.02 mg/L ND ND ND ND ND ND
Nitrate 0.06 mg/L 214 ND ND 0.372 ND ND
Nitrate/Nitrite 0.08 mg/L 2.14 ND ND 0.372 ND ND
Total Dissolved Solids 10 mg/L 4,262 4,402 4,394 4,204 4,409 4,441
Sulfate 0.38 mg/L 91.5 129 120 115 18.2 78
Total Alkalinity-Titration 1 mg/L 170 165 130 170 891 840
Ammonia 0.2 mg/L 0.28 0.46 0.21 0.73 ND ND
Chemical Oxygen Demand 10 mg/L 5,440 5,630 5,450 5,240 5,570 5,540
Phosphorous, total 0.02 mg/L 0.06 0.05 0.05 0.06 0.07 0.06
Total Kjeldahl Nitrogen 0.2 mg/L 1.4 0.85 0.7 1.9 0.77 0.78
Nitrogen, total 0.2 mg/L 3.5 0.85 0.7 2.3 0.77 0.78
Total Organic Carbon 100 mg/L 1,894 1,943 1,947 1,896 98D 1,932
Methane ug/L 2 2 2 2 2 2
Arsenic 0.1 mg/L ND 0.15 0.12 ND ND ND
Chromium 0.1 mg/L ND ND ND ND ND ND
Cadmium 0.1 mg/L ND ND ND ND ND ND
Lead 0.1 mg/L ND ND ND ND ND ND
Selenium 0.1 mg/L ND ND ND ND ND ND
Calcium 5 mg/L 15 15 16 13 7.5 211
Copper 0.1 mg/L ND ND ND ND ND 0.36
Nickel 0.1 mg/L 0.16 ND ND 0.16 ND 0.44
Iron 0.5 mg/L ND 0.66 ND ND ND ND
Magnesium 0.5 mg/L 6 12 11 6.2 2.6 4.96
Manganese 0.1 mg/L 6.5 11 11 7l 3.8 3.71
Sodium 10 mag/L 1,182 1,114 1,072 1184 1180 1143
Zinc 0.1 mg/L 0.67 0.45 0.41 0.89 0.33 0.65
Total Petroleum Hydrocarbons 5.5 mg/L 21 ND ND 9.7 ND ND
Sulfide 0.03 mg/L ND ND ND ND ND ND

The second leaching protocol employed was conducted using deionized water as the leaching media. The analytical
results obtained from testing of the deionized water percolate are shown in Table 6.7 below.

Table 6.7 — ASTM Leaching Protocol Test Results

ASTM Leachate

Sodium 0.2 mg/L 276 9.6 14 2.95 7.6 7.61
Bicarbonate, Alkalinity 1 mg/L 4 1 1 6 6 4.2
Carbon Dioxide .25 mg/L ND 25 3.75 6.25 ND 1.25
Dissolved Oxygen 1 mg/L 6.1 5.82 5.74 6.08 MISSING
Redox Potential mg/L 155 147 153 155 91 144
Specific Conductance 1.08 mg/L 212 269 260 187 53 190
Total Alkalinity- Titration il mg/L 4 il 1 6 6 4.2
pH mg/L 6.31 6.16 6.15 6.58 8.00 6.64
Chemical Oxygen Demand 10 mg/L ND ND ND ND ND ND
Total Organic Carbon il mg/L 2.3 ND 1 2.1 ND 8
Sulfide 0.03 mg/L ND ND ND ND 0.05 0.06
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A comparison of the analytical results obtained from testing the two simulated percolate water clearly
shows significant differences. Table 6.8 is a comparison table for specific constituents that are
significantly impacted depending upon the percolate simulation protocol employed.

Table 6.8 — TCLP and ASTM Leaching Test Results Comparison

COMPARISON OF TCLP VS ASTM FOR SELECT PARAMETERS
TCLP
ASTM Leachate- using DI

Parameters SS-1 SS-2 DUP
Sodium 2.76 1,182 9.6 1,114 14 1,072
Bicarbonate, Alkalinity 4 170 1 165 1 130
Carbon Dioxide ND ND 2.5 ND 3.75 ND
Total Alkalinity- Titration 4 170 1 165 1 130
Chemical Oxygen Demand ND 5,440 ND 5,630 ND 5,450
Total Organic Carbon 2.3 1,894 ND 1,943 1 1,947
Sulfide ND ND ND ND ND ND
SS-3 SS-4 SS-5 _
Sodium 2.95 1,184 7.6 1,180 7.61 1,143
Bicarbonate, Alkalinity 6 170 6 891 4.2 840
Carbon Dioxide 6.25 6 ND ND 1.25 1
Total Alkalinity- Titration 6 170 6 891 4.2 840
Chemical Oxygen Demand ND 5,240 ND 55K ND 5,540
Total Organic Carbon 2.1 1,896 ND 1,939 1.8 1,932
Sulfide ND ND 0.05 ND 0.06 ND

As is evident from the comparative table, the TCLP percolate data represents a very aggressive leaching
protocol. The Sodium concentration in the simulated percolate produced using the TCLP procedure is
approximately 500 times greater than that in the percolate produced using the DI procedure. The
chemical oxygen demand and total organic carbon concentrations in the percolate produced using the
TCLP leaching procedure show similar order of magnitude differences from the concentrations found in
the percolate produced using the DI leaching procedure. From this, one can conclude that the simulated
leachate produced using the TCLP procedure represents a “worst case” scenario of leaching that may
result if dredged material were placed in the Stancill quarry.
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7.0  Modeling Efforts

MES provided URS Corporation with copies of all information and data. collected during the field
investigation of the Stancill site at Furnace Bay. URS Corporation then utilized this information in
developing a groundwater model of the site. URS Corporation developed a conceptual geologic model
of the site and a conceptual hydrogeologic model of the site. These models were then used to develop a
three-dimensional MODFLOW groundwater model of the site. Once the groundwater flow model was
developed and calibrated, URS Corporation developed a MT3D transport model to predict potential
groundwater changes for three indicator parameters that may occur if dredged material were used to fill
the Stancill quarry.

7.1  Conceptual Geologic Interpretation

In April 2002, URS Corporation submitted a report entitled “Conceptual Geologic Interpretation of the

Stancill Quarry Site, Cecil County, Maryland.” The report is based upon geologic information available
in the literature for the Cecil County area as well as site-specific information gathered during the current

and past studies of the site.

The report shows the Stancill site to be located southeast of the fall line, the boundary between the
Atlantic Coastal Plain Physiographic Province and the Appalachian Piedmont Province. The Fall Line,
which is located approximately one-half mile north and west of the site, trends in a northeast-southwest
direction.

The site is located within the Atlantic Coastal Plain Physiographic Province and is an active surface
mine, producing sand, gravels, clays and other materials. The top of the saprolite, which is the
weathered in place surface of the basement rock in the area, slopes towards the south and east. The local
bedrock dip direction is to the south-southeast, with a gradient of approximately 100 feet per mile.

Three geologic units in the area of the site were mapped based upon their age and physical properties.
These units are as follows:

Post-Cretaceous stream-laid deposits;

Cretaceous Age non-marine sediments; and

Paleozoic Age crystalline rock residuum (saprolite), which overlies the crystalline basement rock
complex.

Boring information show the thickness of the sediments beneath the site range up to 150 feet. These
sediments consist of interbedded layers of silt, sand, gravels and clay. Test data show the Cretaceous
and post-Cretaceous sediments to exhibit low permeability. However, due to their variability, both
horizontally as well as vertically, these deposits cannot be correlated over even short distances over the
site. This variance is the result of the meandering nature of the streams, including the downcutting that
occurs during periods of marine regression.




URS Corporation concluded that poorly consolidated Quaternary/Tertiary fluviatile deposits originally
mantled the site. These post-Cretaceous deposits have been substantially removed over the years as a
result of mining operations. The site appears to be uniformly underlain by a low permeability saprolite,
the weathered residuum of the crystalline bedrock, which separates the surficial deposits from the
underlying bedrock. The saprolite is the residue left in place after the more soluble iron and manganese-
rich minerals of the metamorphic rocks have been altered to clay minerals by the physical and chemical
processes of weathering. The weathering process converts the more soluble materials into clay minerals
and the saprolite forms a tough, dense silty-clayey zone of low permeability over the crystalline
basement rock complex.

The crystalline basement complex bedrock consists of metamorphosed volcanic rocks, chiefly
interlayered quartz amphibolite and gneiss. This bedrock complex is the principal domestic water
source in the vicinity of the quarry. The Cretaceous deposits, between the Quaternary/Tertiary deposits
and the saprolite were not encountered in all boreholes on the site. This suggests that the Cretaceous
sediments were deéply eroded by marine regression that occurred in this area during Tertiary/Quaternary
time.

Water within the bedrock is found in pores, partings and fractures. These openings are of two types:
primary, which form at the same time as the rock; and secondary, which form as the result of dynamic
earth forces. Primary openings in the crystalline rocks in the Piedmont are generally less than 1 percent
of the total volume and have little effect on the storage and movement of water. Secondary porosity,
represented by fractures, joints, faults and other openings formed by physical weathering, are the main
sources of water to wells in the vicinity of the quarry site. Typical well yields from wells installed in
this crystalline rock average 11 gallons per minute (gpm).

A copy of the conceptual geologic interpretation report is found in Appendix B of this report.

7.2  Conceptual Hydrogeologic Interpi'etation

URS Corporation submitted a report entitled “Conceptual Hydrogeologic Interpretation of the Stancill
Quarry Site, Cecil County, Maryland” dated May 2002. The conceptual hydrogeologic interpretation is
based upon an assumed filling of the Stancill site to a height of + 90 feet. URS Corporation states that
this site configuration is assumed to be a “worst case” scenario for groundwater modeling purposes.
The model also assumes that the dredged material that would be placed in the quarry would likely
consist of finer grained materials, such as fine sands, silts and clays, with occasional coarser grained
materials. This assumption is consistent with materials typically encountered during maintenance
dredging projects.

Geologic information on the area shows the site to be within %2 mile of the nearest exposure of
crystalline basement rocks along Principio Creek. Therefore, the site shares aspects of both the
Piedmont and Coastal Plain. URS Corporation identified the Cretaceous deposits found at the site and
indicates that the deposits appear to correspond to the Potomac Group. Further, URS Corporation finds
that the lithologic character of the deposits found at the Stancill site correspond to the middle Potomac
confining unit, which consists predominantly of silt and clay.
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Water level data collected over the period of the study were used to develop groundwater contours of the
area. These water level contours consistently show that groundwater flow is inward towards the quarry
from all directions toward the lowest elevation pond located within the boundaries of the quarry.
However, during the initial site assessment performed in 2000, water levels recorded from temporary
wells installed within the quarry showed a groundwater gradient to the south, spreading laterally as it
moves in a southern direction. Data obtained from well E-6, which was installed in the southwestern
portion of the quarry, suggests the possibility of leakage of groundwater from the quarry at that point.

Recharge to the quarry includes precipitation that falls directly onto the site as well as groundwater that
flows in a radial pattern into the quarry. Discharges from the quarry consist of natural evaporation,
water that is consumed in the processing of the earthen materials excavated from the quarry and
marketed, and possible leakage from the bermed settling ponds, which are located at the higher
elevations within the quarry.

The materials found at the Stancill site from bottom to top consist of the following:

Crystalline igneous and metamorphic rocks of great but unknown thickness;

Saprolite material, the residuum of the crystalline rock that has weathered in place;

Non-marine sediments of early Cretaceous age of the Potomac Group; and

Unconsolidated non-marine deposits overlying the Potomac Group believed to be of
Tertiary/Quaternary age.

The hydraulic conduct1v1ty of these upper layer units ranges from 10* to 10 c/sec. The average value
that was determined from slug testing nine piezometers PZ-1 through PZ-9 is 3.6 x 10” cm/sec.

Specific conductance measured in PZ-1 through PZ-9 on November 6, 2001 indicate that the specific
conductance of the quarry groundwaters were slightly lower that the specific conductance of the
crystalline rock aquifers of Cecil County, but slightly higher than specific conductance measured in
Potomac Group aquifers in the County. The range of pH in the nine boreholes, as measured in the field
on November 6, 2001, and listed in Table 6.3, were found to be comparable to those cited in the
literature. The laboratory results for 32 constituents obtained from tests of the groundwater were found
to be generally within the range of sample results obtained from crystalline rock aquifers. The iron
content of water collected from borehole PZ-1 was reported to be 120 mg/l, which is nearly five times
higher that the highest iron value reported for Cecil County, which is 24 mg/l. The highest manganese
concentration, 4.2 mg/l, was found in borehole PZ-5, which can be compared to approximately 2 mg/l
reported for Cecil County. :

The physical boundaries developed for the model consist of natural drainage basins that enclose the
Stancill site. Approximately three quarters of the site is surrounded by creeks and tidal embayments that

provide local recharge or receive water from the surficial aquifer.

A copy of the conceptual hydrogeologic interpretation report is found in Appendix C of this report.
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7.3 MODFLOW Groundwater Flow Model

In July, 2002, URS Corporation submitted a report entitled “MODFLOW _Flow Model Report of the
Stancill Quarry Site, Cecil County, Maryland.” The report describes development of the model to
simulate groundwater and the capture of groundwater constituents at the Stancill site. The computer
programs MODFLOW, which is a finite difference numerical groundwater flow modeling code, and
MODPATH, which is a particle-tracking package that is used in conjunction with MODFLOW, were
used to develop the groundwater model of the Stancill site.

Due to insufficient site-specific information, URS Corporation was unable to develop a comprehensive
water budget for the site. Therefore, the water budget used for model input is based upon studies that
were conducted at Aberdeen Proving Ground, which is located 10 miles southwest of the quarry. The
Aberdeen site budget includes precipitation information, evapotranspiration, and infiltration to
underlying aquifers. Table 7.1 summarizes the input parameters were used in the MODFLOW model:

The site-specific groundwater model also requires delineation of specific site boundaries for inclusion in
the model. Water in the form of creeks and tidal embayments that constitute natural drainage basins
surround approximately 75% of the site.

Table 7.1 — Summary of Model Input Parameters
Model Input Parameter Measured or Selected Value

Average annual precipitation 45 inches per year (1969 — 1990); 48 to
49 inches per year 1989 to 1990

Total evapotranspiration rate 25 to 28 inches per year
Average annual recharge to the 12 to 13 inches per year
aquifers
Pond evaporation rate 33.14 inches per year
Permeability in the saprolite 1 x 10%cm/sec to 1 x 10° cm/sec
Potomac Group permeability 1.1 x 10%cmy/sec to 5.6 x 10° cm/sec

Surficial soil hydraulic conductivity [8.85 x 10~ cm/sec to 9.50 x 10° cm/sec,
average hydraulic conductivity 3.57 x
10° cm/sec

Because the Stancill quarry is surrounded by identified topographic features and configurations, URS
Corporation selected the following physical boundaries to be used in the groundwater model:

e The northern boundary of the model is located slightly north of the quarry, and is composed of
Long Pond and its associated stream channels extending east and west of the pond.
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e The western and southwestern boundaries in the model consist of the tidal portions of Principio
Creek and Furnace Bay.

e The southern boundary of the model is the drainage basin divide that is located immediately
south of the site.

e The eastern boundary of the model is the drainage basin divide located east of Mountain Hill
Road.

The model boundaries encompass an area that is nearly rectangular, with dimensions approximately
3,450 feet wide by 2,800 feet long. The model assumes that once the quarry is filled with dredged
materials, any discharges from the site will be to the surface waters that surround approximately two
thirds of the Stancill site. The water table surface of the surficial aquifer is the upper boundary of the
MODFLOW model. The base of the model is located approximately 150 feet into the bedrock, within
the crystalline rock complex that underlies the unconsolidated materials of the surficial aquifer and
saprolite. ‘

~ The finite difference grid for the model consists of 73 rows and 71 columns at the longest and widest

regions of the model area. Because the available data is distributed throughout the area being modeled,
model grids were evenly spaced at 40 feet by 40 feet throughout the model area.

The groundwater model of the Stancill site consists of four layers. The top two layers of the model are
located in the sedimentary units. Layer 1 initially, is mostly within the Quaternary Age deposits to
calibrate the model to present day conditions. After calibration of the model, layer 1 includes the
dredged material that was assumed to have been placed in the quarry. The dredged material was added
to layer 1 after the model was calibrated to simulate current conditions. Layer 2 is mostly within the
Cretaceous Age deposits beneath the site. Layer 3 is mostly within the saprolite zone, and layer 4 is
mostly within the crystalline bedrock. To increase model efficiency, contacts between the model layers
as identified above do not precisely follow the layers identified in the conceptual geologic and
hydrogeologic interpretations as developed by URS Corporation. URS states that since hydraulic
conductivity and other model parameters can be changed for individual cells in the model area, model
areas that are approximate to the mapped geologic layers should not significantly influence the results
produced by the model.

General head boundary conditions were used to represent the model boundaries with the coastal water
bodies, while the river reaches were modeled using the MODFLOW river package. The model was
calibrated using vertical and horizontal hydraulic conductivity values that are typical for coastal plain
deposits. The maximum value for hydraulic conductivity that was used in the model of the Stancill site
is 25 feet per day, which is characteristic of a clean sand material.

Sensitivity analysis was performed during model calibration. This analysis shows that the most
sensitive parameter used in the model is the change in horizontal conductivity in layer 1.

URS concludes that given the data available, the model provides a consistent regional representation of
the overall flow in the Stancill quarry. Further, URS concludes that it can be deduced from the
MODPATH simulations that Furnace Bay would receive constituents that may become mobilized from
dredged materials that are placed within the quarry.
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MES examined the input parameters to the model and the assumptions that were employed by URS
Corporation for the Stancill site and finds them to be reasonable. These input parameter values and
assumptions are supported either by data from site specific testing, or were selected from published
literature for similar materials or conditions. Based upon the assessment of the input information and
assumptions, MES concludes that the model results constitute a reasonable representation of the overall
groundwater flow in the Stancill quarry site that currently exists as well as the conditions that may
develop after placement of dredged material in the site.

A copy of the MODFLOW Groundwater Flow Model report is included as Appendix D to this report.

7.4  MT3D Transport Model

In July 2002, URS Corporation submitted a report entitled “MT3D Transport Model Report of the
Stancill Quarry Site, Cecil County, Maryland.” The report details the groundwater chemical fate and
transport modeling of specific indicator parameters that may be affected in the groundwater beneath the
site as a result of placement of dredged material in the quarry. URS Corporation employed the model to
predict the transport of chloride, Total Dissolved Solids (TDS) and iron in the groundwater. The
objective of the modeling effort is to identify the potential impacts, if any that would result from the
placement of dredged material in the site.

The conceptual hydrogeologic model and field investigations indicate that under current mined
conditions, the groundwater at the site flows into the quarry from all sides, with the possibility for some
leakage from the elevated spoil ponds. Further, the groundwater flow model anticipates that after the
site is filled with dredged material, groundwater flow will be in a westerly direction towards the nearest
surface water discharge point, Furnace Bay.

URS Corporation selected chloride, TDS and iron as being typical of dissolved constituents that may be
mobilized from dredged material placed at the site. Once mobilized, these constituents have a high
probability of entering groundwater as a constituent of the percolate, which passes through the
sediments and underlying materials. Since the dredged material would be placed over the entire quarry,
the constituents would be expected to be evenly distributed throughout the quarry.

Because site specific data shows varying aquifer hydraulic properties, and the vertical/horizontal extent
of the placed constituents, URS determined that a three dimensional groundwater model was needed to
simulate site-specific transport and to evaluate the flow of constituents in groundwater beneath the
Stancill quarry. URS selected a Modular Three-Dimensional Multispecies Transport Model (MT3DMS)
model for the project.

Data sources used by URS Corporation in the modeling effort included the following:

e Field and laboratory data collected from the Chesapeake Bay for prior year’s Upper Bay
dredging projects;

e Site maps and background site information collected during the study effort;

e Sediment test results from material collected at the Courthouse Point dredged material
containment facility; and
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e Leachate test results performed on material collected from the Courthouse Point site to simulate
percolate water passing through dredged material.

URS Corporation initiated a solute-transport model using the calibrated MODFLOW groundwater flow
model that was constructed to simulate groundwater conditions that would develop after dredged
material was placed in the site. URS Corporation employed model input parameters that would provide
a worst-case scenario of the potential transport of the selected parameters within the aquifers beneath the
site. Only dissolved phases of chloride, TDS and iron were modeled. The models that were developed
were constructed to simulate the primary transport processes, which are advection and hydrodynamic
dispersion. Other transport processes, including adsorption, speciation and dissolution/precipitation
were not simulated.

URS elected to use the simulated percolate concentration values that were derived from the TCLP
testing of the sediment samples collected from the Courthouse Point site. Due to the aggressive nature
of the leaching procedure, which includes the use of buffered acetic acid as the leaching media, the
resulting constituent concentrations found in the percolate would be expected to be higher than the
results derived when deionized water is used as the leaching media. Thus, considering the aggressive
leaching procedure used, and the exclusion of adsorption, speciation and dissolution/precipitation
effects, the model results would be expected to represent a very conservative assessment of groundwater
conditions that may develop as a result of placement of dredged material in the site.

Table 7.2 below is a summary of the MT3DMS Model input parameters. The table includes a
description of the parameter, the value or range of values that are available and the selected value. The
table also describes the source from which the data was derived.

The origination of the model source inputs was assumed to be at a point in time 34 years in the future,
when the quarry would be full of dredged material, assuming uniform placement at approximately
400,000 CY per year. In reality, groundwater influences can be expected to commence concomitant
with placement of dredged material. The rate of change in groundwater quality would be expected to
change as the amount of dredged material placed in the quarry increases. To be conservative, the initial
and continuing input source concentration used in the model was the maximum concentration that was
observed for that constituent in the simulated percolate. This fixed input concentration was then used to
evaluate the constituent flow pattern and potential for off-site migration. The three constituents,
chloride, TDS and Iron were modeled for their dissolved phases only in the saturated zone, using the
primary transport mechanisms of advection and hydrodynamic dispersion.

The MT3DMS groundwater model incorporates the following basic general assumptions common to
such models:

A porous-media model can approximate the flow patterns in the surficial aquifer, saprolite and
bedrock;

All contaminants are in a dissolved form;

Density effects are ignored,

Uniform anisotropy is assumed;

Dissolved contaminants do not hinder advective groundwater movement;

Recharge and constituent source input are constant through time; and
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o Leachate test results provide conservative estimates of future percolate concentrations.

Table 7.2 - MT3DMS Model Input Parameters

Parameter Value or Range Value Selected Units Primary Source
Model input Concentration: LT039-248 24.8 Leachate tests of sediment
Chloride 4,204 - 4,441 4,441 Mg/l samples (all species)
TDS LT 0.5t00.66 0.66 (All species)
Iron
Effective Porosity - 0.10t0 0.15 0.15 Literature values
Unconfined
Effective Porosity — 0.00005 to 0.005 0.0002 Literature values
Confined
Longitudinal 20 to less than 200 30 Feet Literature values
Dispersivity (Ld)
Transverse 1% to 10% of Ld 3 Feet Literature values
Dispersivity
Vertical 1% to 10% of Ld 03 Feet Literature values
Dispersivity
Diffusion Coefficient . Literature values
Iron 1.72¢* 1020 ¢* 0 Sq. ft/day Considered negligible
Coefficient of
Retardation 0 Assumes no retardation
Adsorption Assumes no adsorption
Coefficient 0
0 Assumes no decay because

Degradation rate —
Dissolved

Constituents are inorganic

Model calibration is intended to provide reasonable estimates for uncertain model input data such that
model predictions match observed data to the degree possible, given site conditions and the distribution
of site chemical data. Initial Dispersivity is typically estimated based upon the shape of the contaminant
plume. Since no material has been placed in the quarry, there is no current plume of contaminants, and
the source area will include the entire quarry area. In addition, site-specific data on confined and
unconfined aquifer effective porosity. Therefore, appropriate values were selected from published

literature.

Dispersivity and effective porosity values were modified on an iterative manner in order to produce
simulated plumes of a reasonable shape, given the characteristics of the site. The model was considered
to be calibrated when the shape and concentrations of the simulated chloride, TDS and Iron distributions

approximated those assumed using “best engineering judgment.”
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The calibrated transport model was then used to predict future constituent concentrations based upon the
worst-case scenario. For each of the transport model runs, the model solution behavior was checked for
the following:

e Convergence of flow and transport solutions;
e Stability; and '
e Mass balance.

The flow and transport model runs were converged to less than 5% mass error, in general URS
Corporation states that these solution errors have a negligible influence on the predicted results because
of the uncertainties in the model input data.

Model sensitivity analysis was conducted by varying the dispersivity and effective porosity values and
evaluating the impacts of these changes on model results. The results of the sensitivity analysis showed
that the equilibrium concentrations of the modeled constituents measured at a downgradient location are
most sensitive to changes in dispersivity. A change by a factor of 3.3 in dispersivity results in a 14
percent increase in the constituent equilibrium concentration for chloride at the downgradient
observation point.

The simulation results for the three constituents modeled are presented in Table 7.3. The observation
point for the model results is located at the southwest boundary of the property, adjacent to Principio
Creek where it enters Furnace Bay. The maximum concentration of the predicted constituents in the
groundwater is found in Layer 2, which is within the Cretaceous Age sedimentary deposits beneath the
site.  The model results predict that the.concentration of TDS in the groundwater within Layer 2 after
placement of dredged material would increase over time from a range of 100 to 500 mg/1 to a maximum
of 3,700 mg/1 within the site boundaries. Chloride levels would rise from approximately 7 mg/l to 20.6
mg/l within the site boundaries, and Iron would increase from approximately 0.2 mg/1to .55 mg/l.

The model predicts that these steady-state maximum concentrations in the groundwater would be
experienced within 8 to 10 years after placement of the dredged material. URS Corporation reiterates
the fact that the aggressive nature of the TCLP procedure results in input constituent concentrations that
overestimate the concentrations that will likely be leached from the dredged material. Further, because
the model does not consider adsorption and chemical precipitation of Iron and TDS as groundwater
passes through the soil media, the model results are conservative. The actual concentrations of
constituents in the groundwater would be expected to be lower that those predicted under the worst-case
scenario produced by the model.

Secondary Maximum Contaminant Level (SMCL) guideline concentrations for various constituents
have been established under the provisions of the Safe Drinking Water Act. The SMCL guidelines
apply to constituents that affect the aesthetic qualities of drinking water, such as taste, color or odor.
Drinking water with constituents at levels above the SMCL may not be pleasant to drink but are not
recognized as causing health problems. The SMCL for TDS is currently 500 mg/l. Therefore, all of the
predicted values for TDS exceed the current guideline. The current SMCL for chloride is 250 mg/l.
None of the predicted values for chloride approach this limit. The SMCL for iron is currently 0.3 mg/l.
URS Corporation reports that the average background concentration of dissolved iron in groundwater in
the general area is 17 mg/l. Therefore, a predicted increase in the iron concentration of 0.55 mg/l in
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groundwater would not be considered to be a significant impact. The only significant impact to
groundwater that was observed by the various model runs is the predicted increase in the concentration

of TDS.

Table 7.3 - Model Results Summary

Modeled Input Predicted Concentration =2e,
. Constituent Concentration Layer 1 Layer 2 Layer3 | “lLayer4
Chloride 24.8 mg/l 15.9 mg/l 20.6 mg/l 15.9 myg/l 7.5 mg/l
TDS 4,441 mg/l 2,820mg/l | 3,700mg/l | 2,720 mg/l | 1,380 mg/l
Iron 0.66 mg/l 0.42mg/l 0.55 mg/ 0.41 mg/l 0.21 mg/

As a general rule, because of the potential for groundwater impacts resulting from surface activities, the
surficial groundwater aquifer is not available for installation of potable wells. Potable wells in the area
are typically sited in the deeper, protected bedrock formations. In addition, the site is located
immediately proximate to an estuarine body of water. The model predicts that after the site is filled, the
groundwater flow will be in the direction of Principio Creek and Furnace Bay, and that the constituents
in the groundwater will enter those water bodies. No potable wells, with the exception of the production
well on the Stancill site, which is used for sanitary purposes on the property, are located within the
predicted impact area. The model does not predict any upgradient migration of groundwater from the
site. Therefore, there is low probability of any impact to potable wells from the placement of dredged
material at the site.

A copy of the MT3D Transport Model Report is included as Appendix E to this report.
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8.0 Findings and Conclusions

Based upon the results of the current site assessment of the Furnace Bay property, and the groundwater
flow and transport modeling effort, MES concludes the following:

¢ Groundwater in the vicinity of the property, under the current excavated site conditions, flows in
a radial manner into the quarry site.

e Upon filling of the site with dredged material, the direction of groundwater flow in the area will
change, with groundwater flowing west, in the direction of Principio Creek and Furnace Bay.

e No upgradient movement of groundwater is predicted to occur under the re-established
groundwater flow regime that will develop once the site is filled with dredged material.

e With the exception of the existing production well on the site, which is used for on-site office
and shop activities, no potable wells currently exist in the downgradient area between the
Stancill site and Principio Creek / Furnace Bay.

e Because of the location of the site immediately proximate to Principio Creek and Furnace Bay,
there is little or no probability that a potable well would be sited in the future within the
downgradient area between the site and Principio Creek / Furnace Bay.

e Based upon the current site topography, the Stancill site presently offers an air space capacity of
7.4 MCY if filled to an elevation of +90, or up to 10.4 MCY of air space capacity using
dewatered dredged material placed, compacted and contoured over the site with 3:H : 1V side
slopes and benches, constructed to a maximum elevation of +158 above MSL.

e Groundwater quality impacts in would be experienced if dredged material were placed in the
site. Groundwater modeling results indicate that TDS levels in groundwater at the site are
predicted to rise to a maximum expected concentration of 3,700 mg/l; chloride levels in the
groundwater are predicted to rise to an expected maximum concentration of 20.6 mg/l; and Iron
concentrations in groundwater are predicted to increase to an expected maximum concentration
of 0.55 mg/l.

e The predicted maximum concentration of 3,700 mg/l for TDS exceeds the current SMCL
guideline of 500 mg/l.

e The predicted maximum concentration of 0.55 mg/l for Iron in groundwater exceeds the current
SMCL guidelines of 0.3 mg/l, but the increase is insignificant when compared to the current

average concentration of Iron in groundwater in the area, which is 17 mg/l.

e The predicted maximum concentration of 20.6 mg/1 for chloride in groundwater does not exceed
the current SMCL guidelines of 250 mg/l.

o After placement of dredged material in the Furnace Bay site to a level above the elevation of
groundwater in the area, any constltuents leached from the dredged material that enters the
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groundwater will flow in the direction of and express themselves in Principio Creek and Furnace
Bay.

With the exception of the existing production well on the site, no existing upgradient or
downgradient potable wells were identified that would potentially be affected by placement of
dredged material in the Stancill site.

The predicted values were obtained from the groundwater model when conservative water
quality input data based upon TCLP percolate date were used as input data. Actual groundwater
concentrations are expected to be less than the predicted values.

The predicted water quality impacts to the groundwater are expected to manifest themselves
within 10-years of placement of dredged material in the site. ‘

Based upon the results of the current site assessment of the Furnace Bay property, and the groundwater
flow and transport modeling effort, prospective effects to groundwater from placement of dredged
material at the Stancill’s Inc. site at Furnace Bay would not result in predicted conditions that would
preclude the site’s further consideration as a potential upland placement site for management of dredged
material.
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L o~ /5 z ) 77 below)
& & 8 64 & 70 jot submersible
€ OTHER CASING (it used ! @
A diameter dopth (foet)
R inch from —
2 t It 4 — | DRILLER INSTALLED PUMP YES N:)\
&l‘. (CIRCLE) (YES or NO) —~
8 t St It — IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.
m SCREEN RECORD TYPE OF PUMP INSTALLED —
of open PLACE (A.CJ.P.RS.T.0) F]
v
B GALLONS PER MINUTE
R MIN
bebw g (to nearest gallon) 31 35
PUMP HORSE POWER
” 41
5| DEPTH (nearest ft.) PUMP COLUMN LENGTH
NUMBER OF UNSUCCESSFUL WELLS: p / 5 e (nearest ft.)
c [ } 43 47
T o 1
WELL HYDROFRACTURED @ i s 8 n 15 17 2 ‘46 HEIGHT (ac':g:l:n atg'pgg?:gtehg?;h "
(]
CIRCLE APPROPRIATE LETTER . |" 5 =~ = = = = LAND SURFACE
A WELL WAS ABANDONED AND SEALED s . /
A L6 THIS WELL WAS COMPLETED ca oo (ﬂ?;l;te)ﬂ)
E ELECTRIC LOG OBTAINED R 2 2 & a5 47 5 5051
P Tweasj_"mmmm“ SSLOTS,ZE,.OIO 2 3 LOCATION OF WELL ON LOT
N SHOW PERMANENT STRUCTURE SUCH AS
Y T T w8004 “WELL CONSTICTION” AMD | DIAMETER i (NEAREST BUILDING, SEPTIC TANKS, AND /OR
OF SCREEN 1® INCH) LANDMARKS AND INDICATE NOT LESS
56 THAN TWO DISTANCES
Trom o (MEASUREMENTS TO WELL) :
. -/ s’
R 75 R 0‘5 - it o
WA PLOPING WELL - el Kl ‘
INSERT F N BOX €8 [ ]
_ o ]
MDE USE ONLY ‘ .
: (NOT TO BE FILLED IN BY DRILLER) @%&0'7 \“U
' uc.NO.y — D __ ____ T (ER.0.S.) wa Wit
™ n -t R
| SITE SUPERVISOR (sign. of driller or joumneyman - uot-s_— 74 75 78 \
responsdie for sitework if different from permittes) Bhomvvey NWATAR ATUED NATA




-

~A SEQUENCE NO.
oY - {MDE USE ONLY)

2

STATE OF MARYLAND
PERMIT TO DRILL WELL

STATE PERMIT NUMBER

N o
Nro  — - —

ey
“aold

please print or type ™ fill in this form completely
lDatg Received (APA) B | 3 I . LOCATION OF WELL
7 =l OWNER INFORMATION TN S _— =
8§ wm o0 w 13 8 COUNTY 21 pz-1
| —f‘.."/*/ Ak, @ ¥l L .|
15 Last Name Qwner First Name 34 23 SUBDIVISION 42
o Rt o ) %= . ,'.f:‘
W e T e g s LSS Al SECTION |___ ot .}
L Street or RFD oz 55 L/ 44 46 48 50
.l i e K, £ _'/" a5 .: - I35 T W L/ |
57 Town 70 Stale 72 Zip 76 52 NEAREST TOWN 71
DRILLER INFORMATION ' =
. - o MILES FROM TOWN {enter 0 if in town) L M1
Lt e ot g i cth oINS ) 2, SR 73 76 77 78
Dirvller's Marna T8 Licensa MNo. (1]
ke L0 MAETTE 4 X s 3 W P g ag? b L A
[ Farm Mames 1" NEAR WHAT ROAD 30
oy 1SRy seg T cts pwd 2eotf ON WHICH SIDE OF ROAD 6
Agoress, ., % . (CIRCLE APPROPRIATE BOX) /f—
T e A2t Ee=g,
s o ~ e W - 71 AL ] |
Signature Date U Foy I ,@m
P 5
B | 2| WELLINFORMATION  r/c ] DISTANCE FROM ROAD | 7
T 2 APPROX. PUMPING L = — T
(GAL. PER MIN.) 8 12 ENTER FT OR MI 38”39.
AVERAGE DAILY OUANTITY NEEDED £ TAX m-.__i\i‘ BuC = PAHCEL/ <)
(GAL. PER DAY) 20
USE FOR WATER (CIRCLE APPROPRIATE BOX) NOT TO BE FILLED IN BY DRILLER
HEALTH DEPARTMENT APPROVAL
[p) DoMmesTic POTABLE SUPPLY & RESIDENTIAL T
IRRIGATION | Lecli
FARMING (LIVESTOCK WATERING & AGRICULTURAL COUNTY NAME COUNTY NO.
IRRIGATION STATE
SIGHNATURE INSERT § =8
(7] INDUSTRIAL. COMMERICIAL, DEWATERING e i
! DATE ISSUED _ 7{® "
[P] PUBLIC WATER SUPPLY WELL JT=17=01 ot Fetry  10-102
=} 43 wm DO Y ’ CO SIGNATURE EXP. DATE
< [T TEST, OBSERVATION, MONITORING NORTH , —= : eAsT ) e wa
[G] ceo-THERMAL GAID GRID _f = J A
» SHOW MAJOR FEATURES OF
l APPROXIMATE DEPTH OF WELL I-z..—i'TaJ FEET ﬁ&:\h X £
- SOURCES OF DRILLING WATER
APPROXIMATE DIAMETER OF WELL < e 1. 7% e A
- 2.
I METHOD OF DRILLING (circle one) 3
(BORED {or Augered) JETTED Jetted & DRIVEN X
30 AIR-ROTary AIR-PERcussion ROTARY (Hydraulic Rotary) WRITE THE BOX NUMBER
V7 caBLE REVerse-ROTary DRive-POINT FROM THE MAP HERE
{ olher
E o 3 A
REPLACEMENT OR DEEPENED WELLS R 000
=~ (CIRCLE APPROPRIATE BOX) B o 000
vl s WELL WILL NOT REPLACE AN EXISTING WELL N v o )
THIS WELL WILL REPLACE A WELL THAT WILL BE DRAW A SKETCH BELOW SHOWING LOCATION OF WELL IN
ABANDONED AND SEALED RELATION TO NEARBY TOWNS AND ROADS AND GIVE
[§] TS wew wuL REPLACE A WELL THAT WILL BE USED DISTANCE FROM WELL TO NEAREST ROAD JUNCTION
39 AS A STANDBY-CONTACT LOCAL APPROVING AUTHORITY A o 4 |
FOR POLICY ON STANDBY WELLS poegss K= Lo
THIS WELL WILL DEEPEN AN EXISTING WELL = @' ?‘ e
PERMIT NUMBER OF WELL TO BE REPLACED OR DEEPENED N o b~
(IF AVAILABLE) 41 - - e -l 3
—_—— = = = T
Not to be filled in by driller (MDE OR COUNTY USE ONLY) ; ~
l GAP | &
PPROP. PERMIT NUMBER ‘
3 o € SN 6d v o
= i
I [} P
i ”°‘mc—‘%—75—?—4?5'7€‘%%378§7§ <
1 4 1
—— e




SEQGUENCE NO.
(MDE USE ONLY)

cl1

- 03943

(THIS NUMBER IS TO BE PUNCHED
IN COLS. 3-6 ON ALL CARDS)

STATE OF MARYLAND

WELL COMPLETION REPORT
FILL IN THIS FORM COMPLETELY
PLEASE TYPE

THIS REPORT MUST BE SUBMITTED WITHIN
45 DAYS AFTER WELL IS COMPLETED.

COUNTY
NUMBER Test - PZ-2 Stancill:

ST/CO USE ONLY
DATE Received
00

w Yy

8 13 15

DATE WELL COMPLETED

"[Q -2 3-01';

Depth of Well

40

(TO NEAREST FOOT)

PERMIT NO.
FROM “PERAMIT TO DAILL WELL"

CE" 04" 4934

28 2 M 3 2 33 34 3B 3B I

%no/b [hc

STREET OR RFD

=25t Mouuta~ LRI

frat name

SUBDIVISION

SECTION

TOWN FMK/ VIV/LL'Z* NI

LOT

WELL LOG
Not required for driven welis

STATE THE KIND OF FORMA \TED, THEIR
~ COLOR, DEPTH,

TIONS PENETRA
THICKNESS AND IF WATER BEARING
“check |

water

FEET
FROM

OESCRIPTION (Use
additional sheets if needed )

TO

. bovvn sanad

31»:& 0

€0

GROUTING RECORD no

WELL HAS BEEN GROUTED @

(Circle Appropriate ’ =

TYPE OF c;a&wme MATERIAL (Circle oney™™
cement( BENTONITE CLAY- [ BIC]

NO. OF BAG%_‘B_& _ NO. OF_ POUNDS _m

GALLONS OF WATER <P

DEPTH OF GQI SEAL (to nearest toot)gg
from fi. to ft.
a8 52

54 BOTTOM 58
(enter 0 if from surface)

C l 3 I
v PUMPING TEST

HOURS PUMPED (nearest hour)

PUMPING RATE (gal. per min.)
11

METHOD USED TO
MEASURE PUMPING RATE ,

WATER LEVEL (distance from land surface)

V4
v

\'\'- b(b\nn 319‘/ qo

casmg CASING RECORD

=) B ED
A

BEFORE PUMPING

17 20

WHEN PUMPING — — L
2 P

TYPE OF PUMP USED (for test)

Nominal diameter Total depth
CASING top (main) casing  of main casing
TYPE {nearest inch)l {nearest foot)

PL oL _

@ 61 63 64

Al [l

wmsm
27 %7

(describe
37 below)

OTHER CASING (if used)
diameter depth (leot)
inch

OZ-0>0 IO>MmM

ED jet [S submersible
7 27
DRILLER INSTALLED PUMP

ves { no'
(CIRCLE) (YES or NO)

IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.

screentype  SCREEN RECORD

S Bl B[R

(m) i

TYPE OF PUMP INSTALLED
PLACE (A,CJ,P,A,S.T.0O)
IN BOX 28.

CAPACITY:
GALLONS PER MINUTE
(to nearest gallon)

PUMP HORSE POWER

®

DEPTH (nearest ft.)

NUMBER OF UNSUCCESSFUL WELLS

AR

CIRCLE APPROPRIATE LETTER

A A WELL WAS ABANDONED AND SEALED
WHEN THIS WELL WAS COMPLETED

E ELECTRIC LOG OBTAINED
P TEST WELL CONVERTED TO PRODUCTION

WELL HYDROFRACTURED

IHE!EBYWTHATTHSWB.LWBEENW_'B)IN

[.ﬂ.!
P/_

30

N

8
R
B

38 » 4

SLOT SIZE 1:010 2

zZ2MMDOG IO)m
W

DIAMETER
OF SCREEN

PUMP COLUMN LENGTH
(nearest ft.) .
4

NG HEIGHT (circle appr opriate box
and enter casing height)

L AND SURFACE
E below
49

'7 Qj (nearest)
LOCATION OF WELL ON LOT

foot)
SHOW PERMANENT STRUCTURE SUCH AS
BUILDING, SEPTIC TANKS, AND /OR
LANDMARKS AND INDICATE NOT LESS
THAN TWO DISTANCES

(MUST MATCH SIGNATURE ON

—_D___ _

LIC. NO.)

SITE SUPERVISOR (sign. of driller or journeyman

3

responsible for sitework if different from permittee)

~{rom

(MEASUREMENTS TO WELL)

AeceX R ‘

[MDE USE ONLY

(NOT TO BE FILLED IN BY DRILLER)
T (ER.OS.)

™~ \va-;\\'i;l
{0V \

s G
-7




* ’

EMERGENCY/ 1 EMP NO. IF ANY

i
At SEQUENCE NO. STATE PERMIT NUMBER
-t S P
l 1 e Wik e ) STATE OF MARYLAND
53 i PERMIT TO DRILL WELL SE— 94— 4534
l please print or type ™ i in this form completely »
Date Received (APA) B I 3 ] - LOCATION OF WELL
: o ‘ L -~
s R i OWNER INFORMATION L G y Pl-z
8 MM DO YY 13 8 COUNTY 21
' e , £ L ]
15 Last Name Owner First Name 34 23 SUBDIVISION 42
L _ . e : af SECTION L= | ot |
36 Street or AFD — 55 a4 46 48 50
-~ & P o BN . ‘
T . S et T I Lo 1
57 Town 70 State 72 Zip 76 52 NEAREST TOW 7
| DRILLER INFORMATION A
i T T o . =7 MILES FROM TOWN (enter 0 if in lown) | M_1)
P 2a 44t M DY 73 76 77 78
Lt o e |
Dirilesr’s. Narne R 78 Lcensa No. a j
. .-:.Fr iy 44 D 7L"II Sy
i = & Iy i W i Tl i ' DR L |
I FirmT Nama > : 2 " NEAR WHAT ROAD 30
R N T R
W B L i I ON WHICH SIDE OF ROAD ’
mm' ( APPROPRIATE BOX) =
o / e -, F - @Q‘f
W . g J Al ol ) a
Signature i Mt ¥ S F ’
8|2 WELL wﬁ;ggmﬁﬂﬁﬁ B s DISTANCE FROM ROAD  _{ '
T 2 APPRCY. PUMPING RATE | ;
' (GAL. PER MIM.) B,y 12 ENTER FT OR Ml 38 39.
AVERAGE DAILY QUANTITY NEEDED i o] 5 TAX MAP: — —; BLK: __—_ PARCEL [t
(GAL. PER DAY) 14 - 20
USE FOR WATER (CIRCLE APPROPRIATE BOX) NOT TO BE FILLED IN BY DRILLER
HEALTH DEPARTMENT APPROVAL
[p] Domesmc POTABLE SUPPLY & RESIDENTIAL
: IRRIGATION | Cacil g
FARMING (LIVESTOCK WATERING & AGRICULTURAL COUNTY NAME COUNTY NO.
IRRIGATION STATE
SIGNATURE INSERT S —=
22 [I] INDUSTRIAL, COMMERICIAL, DEWATERING i
DATE ISSUED BV |
[P] PUBUC WATER SUPPLY WELL { 10=17=22 A oAl 10=-15-02
- 5
I . [T TEST, OBSERVATION. MONITORING ﬁom"‘u = ; = SRR Lj o
: ] e “ EAST e
@ GEO-THERMAL GRID L wo~2 00 s% GRID - | 00
o SHOW MAJOR FEATURES OF
APPROXIMATE DEPTH OF WELL 1T_’____2€ FEET s s
4
- e SOURCES OF DRILLING WATER
APPROXIMATE DIAMETER OF WELL = INCH ST, TPy
2. i
l gL METHOD OF DRILLING (circle one) s
{ BORED {or Augered) JETTED Jetted & DRVEN
30 A1R-ROTary AIR-PERcussion ROTARY (Hydraufic Rotary) WRITE THE BOX NUMBER X
37 casLE REVerse-ROTary DRive-POINT FROM THE MAP HERE /
other - 4
REPLACEMENT OR DEEPENED WELLS C 000 i
S (CIRCLE APPROPRIATE BOX) 000 ‘
{ B -—] ‘
"\E,THISWELLWILLNOTREPLACEANEXISTINGWELL N ) -
. THIS WELL WILL REPLACE A WELL THAT WILL BE DRAW A SKETCH BELOW SHOWING LOCATION OF WELL IN
I ABANDONED AND SEALED RELATION TO NEARBY TOWNS AND ROADS AND GIVE ¢
EI THIS WELL WILL REPLACE A WELL THAT WILL BE USED DISTANCE FROM WELL TO NEAREST ROAD JUNCTION /
39 AS A STANDBY-CONTACT LOCAL APPROVING AUTHORITY 2 w55 ¥ \n,
: FOR POLICY ON STANDBY WELLS Ao ari E: Lk
[0] THIS WELL WiLL DEEPEN AN EXISTING WELL T ~
PEAMIT NUMBER OF WELL TO BE REPLACED OR DEEPENED ‘N 156 \
(IF AVAILABLE) 41 - - 52 ' T
—1 — o I N .\.
. Not to be filled in by driller (MDE OR COUNTY USE ONLY) T —F £
Fz2 -
APPROP. PERMIT NUMBER GAP S ]
) T
' EAMIT N CE- 94 4834 >
70 77 72 73 74 /5 76 77 18 73 \
! Py

COCrIAlL AARMPDNITIAMC




- . . e

-l N e

¥
1
i
i
|
i
i

- s W

TR
SEQUENCE NO.
(MDE USE ONLY)

clr] 03944

(THIS NUMBEF! 1S TO BE PUNCHED
{N COLS. 3-6 ON ALL CARDS)

STATE OF MARYLAND

WELL COMPLETION REPORT
FILL IN THIS FORM COMPLETELY
PLEASE TYPE

THIS REPORT MUST BE SUBMITTED WITHIN
45 DAYS AFTER WELL 1S COMPLETED.

COUNTY
NUMBER Test PZ-3 Stancills

ST/CO USE ONLY

DATE Roeowed
vy

“i0-Ba-of

15 2

B T

DATE WELL COMPLETED

Depth of Weil
20

{TG NEAREST FOOT)

28

PERMIT NO.
FROM “PERMIT TO DRILL WELL"
CE- 94- 4935

e T S T S+ ]
28 20 00 31 32 33 34 35 38 ¥

HANLILUS (<

OWNER
STREET OR RFD

2GS YA Y Al el

frst naene

TOWN _fC

SUBDIVISION

SECTION

k‘f(/‘/i.v‘.-’i_i_x MY 1503

WELL LOG
Not required for driven welis

STATE THE KIND OF FORMATIONS PENETRATED
COLOR, DEPTH WMIFWATEHBEM

FEET amﬁ

DESCRIPTION (Use d
FROM

additional shests it nesded)

TO

\t- broen af\y bj

5and O

©

WELL HAS BEEN enourso
(Circie Appropriate Box)

TYPE OF G
CEMENT

NO. OF BAGS___— NO. OF wns AL
GALLONS OF WATER
DEPTHOFGR UTSEAL(tonaarestfoot)

GROUTING RECORD

Q@

MATERIAL (Circle one )~
BeNTONITE cLaY {B[C]

ft. to
(entef o it from suﬂwe)

LoT
C | 3 I
v PUMPING TEST

HOURS PUMPED (nearest hour)

PUMPING RATE (gal. per min.)
1

METHOD USED TO
MEASURE PUMPING RATE .

WATER LEVEL (distance from land surface)
ft.

CASING RECORD

BEFORE PUMPING 5

WHEN PUMPING ft.

F-3
TYPE OF PUMP USED (for test)

Nominal diameter Tota!oapm
top (main) casing  of main casing

(neama inch)i (mﬁw)

CASlNG
TYPE

£

B g
l_%—liet ;[_g—]—mm

(descrid
below)

OTHER CASING (if used)
diametor depth (feet)

OZT—=O>0 ITO>M

e ———

DRILLER INSTALLED PUMP YES

(CIRCLE) (YES or NO)

IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.

SCREEN RECORD

ofopenhde

(w)

TYPE OF PUMP INSTALLED
PLACE (A,.CJ.P.RS.T.0)

IN BOX 29.

CAPACITY:

GALLONS PER MINUTE
(to nearest gallon)

PUMP HORSE POWER

DEPTH (nearest fl.)

NUMBER OF UNSUOCESSFULWELLS:L ZS t ék

WELL HYDROFRACTURED @_

CIRCLE APPROPRIATE LETTER
A A WELL WAS ABANDONED AND SEALED
E ELECTRIC LOG OBTAINED

WHEN THIS WELL WAS COMPLETED
P TEST WELL CONVERTED TO PRODUCTION

10 30

PUMP COLUMN LENGTH
(nearest ft.) =

G HEIGHT (circie appropriate box

15 17

and enter casing height)
" above
49 LAND SURFACE

.0 3R

-~ ,
Q.5 e

ZMMIO® XO>M

50 S1

g below
49
LOCATION OF WELL ON LOT

SHOW PERMANENT STRUCTURE SUCH AS
BUILDING, SEPTIC TANKS, AND /OR
LANDMARKS AND INDICATE NOT LESS
THAN TWO DISTANCES

(MUST MATCH SIGNATURE ON

LIC. NO.1 D_____

(MEASUREMENTS TO WELL)

—>
MDE USE ONLY
(NOT TO BE FILLED IN BY DRILLER)

T {ER.O.S.)

SITE SUPERVISOR (sign. of driller or joumeyman

OTHER DATA

Wmmtaummmmu)

[ .
74 75 76




EMERGENG YL EME Nu. 5 ARG
I4

l :: .~. oo (f‘ED%US:EcgNNEY) STATE OF MARYLAND STATE PERMIT NUMBER
R ) 3 PERMIT TO DRILL WELL cr— 94 — 4935
please print or type 7 il in this form completely
Date Received (APA) B8 I 3 I I LOCATION OF WELL
,~ 2l i ‘ (TR T
AR W OWNER INFORMATION I T Ny 2 _y P23
8 wMm 00 Yy 13 8 COUNTY 21
N ! g /.' 1
| TR A (s pad | |
15 Last Name Owner . First Name 34 23 SUBDIVISION 42
/l v Joiflin. g ool ..:-_. T
3 Il ; N o SECTION | J orL____J
' 36 y Street of RFD - 55 44 46 48 50
T . S W~ A
. !“ R K - o= ] l..— I‘\-’( ¥ "-/"_I_ K
Town~ 70 State 72 Zp 76 52 NEAREST TOWN 7
LLER INFORMATION i e
DR’ ilecs < . P == MILES FROM TOWN (enter 0 intown) L M 1]
R VA M- DLY 73 76 77 78
L : falL i/ N { 4 g
Driller’s Name ‘ . . 76  Lcenss Na.' 81 B ] 4 l
T R Sl i Vgr -2 s s ey &
Lot LB e RIS X il .8 4' DIRE OF I;I.IJ : : g 'L, ; "‘\_ ]
l Firm Name T T ey =13 1 TOWN (CIRCLE BOX) 1 NEAR WHAT ROAD 30
4 P il 2R SN 20 i K
Id - A (\_-k . Y .!’l\l. ~ . — 7
L = . ' 4 e =5 ON WHICH SIDE OF ROAD il
Aodress 4 (CIRCLE APPROPRIATE BOX)
s Ok AN 1_,. ) w@'-g
A | (e A [ PR AN s 0/4
-Signature 4 Date % -7/ )
WELL INMRMA'HON T s msmucr—:mou ROAD J:',T’
7 2 APPROX. PUMPING RATE  —i——eom———— i
l (GAL PER MIN.) R e ENTER FTOR MI 38 39
R o /N
AVERAGE DAILY QUANTITY NEEDED A P TAX MAP; 270 BLK: PARCEL | 21
(GAL. PER DAY) 14 20
USE FOR WATER (CIRCLE APPROPRIATE BOX) NOT TO BE FILLED IN BY DRILLER
HEALTH DEPARTMENT APPROVAL
@ DOMESTIC POTABLE SUPPLY & RESIDENTIAL
IRRIGATION | Cecil =g
FARMNG (UVESTOCK WATERING & AGRICULTURAL COUNTY NAME COUNTY NO.
' lRRIGmON gENTETURE SERT § ==
IN
I— [_T_] INDUSTRIAL, COMMERICIAL, DEWATERING ¥ Y
DATE ISSUED _ -
[P] PUBLIC WATER SUPPLY WELL e T i 1e-16-02
{[T] TEST. OBSERVATION, MONITORING ol | L "; LI ke ,NSTATUR 17[ il i
4 al .
l @] ceo-menwaL arp _ (0.= = 000 GRID __ i 000
. x SHOW MAJOR FEATURES OF
l APPROXIMATE DEPTH OF WELL  L_ o) FEET %&mwxmm WLL| =——is=
4
; T SOURCES OF DRILLING WATER
APPROXIMATE DIAMETER OF WELL = INCH o ., i
2.
RS METHOD OF DRILLING (crce ove) 3.
‘BORED:{or Augered) JETTED Jetted & DRIVEN
230 AIR-ROTary AIR-PERcussion ROTARY (Hydraulic Rotary) WRITE THE BOX NUMBER .
"7 CABLE REVerse-ROTary DRive-POINT FROM THE MAP HERE /(
}: 1’7‘//*
LA
REPLACEMENT OR DEEPENED WELLS E _LL 000
3 (CIRCLE APPROPRIATE BOX) . :/ . 000
@ “THIS WELL WILL NOT REPLACE AN EXISTING WELL N &.
THIS WELL WILL REPLACE A WELL THAT WILL BE DRAW A SKETCH BELOW SHOWING LOCATION OF WELL IN |
ABANDONED AND SEALED RELATION TO NEARBY TOWNS AND ROADS AND GIVE
@ THIS WELL WILL REPLACE A WELL THAT WILL BE USED DISTANCE FROM WELL TO NEAREST ROAD JUNCTION
39 AS A STANDBY-CONTACT LOCAL APPROVING AUTHORITY
FOR POLICY ON STANDSBY WELLS R B
[D] THis WELL WILL DEEPEN AN EXISTING WELL ron ShlEE "\
I PERMIT NUMBER OF WELL TO BE REPLACED OR DEEPENED N “o’ Y \
(IF AVAILABLE) 41 - 52 ‘
== = = e e e @{—- = Q |
2 Not to be filled in by driller (MDE OR COUNTY USE ONLY) 3 7 S .[
I Fz-3 r .
APPROP. PERMIT NUMBER GaP :
I i i mc—bi—m—wﬁéﬁ VS
QREAIAI COANNITINNG ’ o




WP . . m e - =

— —

1

DATE Recowsd

0 -24 -Owg

e
fe SEQUENCE NO. THIS REPORT MUST BE SUBMITTED WITHIN
DAYS AFTER WELL IS COMPLETED.
e - WELL COMPLETION REPORT ::sou > 5
IS NUMBER IS TO BE PUNCHED FILL IN THIS FORM COMPLETELY _
l:cov.s. 3-6 ON ALL CARDS) _ PLEASE TYPE NUMBER Test PZ-4 Stancills
TE Rosved DATE WELL COMPLETED Depth of Well FROM “PERMIT TO DRILL WELL"

28 29 30 31 32 I3 34 35 386 I

EWNER SAANGLS. [

Fal 2 A
STREET OR RFD """""»/‘ﬁ Moo v TLil W ToWN FCERTVILEE  Mp 903 .
UBDIVISION ~ SECTION / LOT .
WELL LOG GROUTING RECORD (o] l 3 I
Not required for driven wells WELL HAS BEEN GROUTED E]] —
STATE THE KIND OF FORMATIONS PENETRATED, (Gircle 8ox) P—Uﬂm
'COLOR, DEPTH, THICIINESS AND IF WATER BEARING TYPE OF GROUTING MATERIAL (Circle one), HOURS PUMPED ( hour)
- G CEMENT . E@ BENTONITE CLAY | E]E oeres
9 NO. OF BAGS NQ. OF POUNDS PUMPING RATE (gal. per min.) °
“boan aHy \/ GALLONS OF WATER _c0¢. METHOD USED T0 ! '
0 35 DEPTH OF GROUT SEAL (to nearest foot) MEASURE PUMPING RATE 5
from 8 8
. a——?Q_sz" “a—so%" WATER LEVEL {distance from land surtace)
. (enter O if from surfacs)
' c;:i:g CASING RECORD BEFORE PUMPING % ft. ‘
S
\ code
g below TYPE OF PUMP USED (for test)
. . . wrbi
IN Nominal diameter Total depth @w @ :
CASING 'op (main) casing  of main casing other
PE  (nearsstinch)l (nearest foot) @mﬂlml @ rotary (describe
| (> I /0 z 7 7 Do)
& & & 64 68 jet L_gl submersible
E OTHER CASING (if usad) 27 2z
_ 2 diameter depth (feet)
| H inch from to
c
< A L —t & | DRILLER INSTALLED PUMP YES @
I $ {CIRCLE) (YES or NO)
] L s 1 o IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.
- m SCREEN RECORD TYPE OF PUMP INSTALLED _—
' o open T PLACE (A.CJP.RS.TO) 2
BIR| N BOX 29
mser! STASS : ACITY :
code BRONZE "°'-E GALLONS PER MINUTE
l bebw gg (to nearest gallon) 3 35
. OiTREN
- > PUMP HORSE POWER
: 7 41
; Cl2 DEPTH (neares! ) PUMP COLUMN LENGTH
rwaea OF UNSUCCESSFUL weus CQ 5 {nearest ft.) —
47
e’ A ING HEIGHT (circle appropnate box
WELL HYDROFRACTURED A 5 17 21 and enter casing height)
¢, above
R cnackxés APPROPRIAEDLETTBR H Y = > = » "r" LAND SURFACE
WELL ABANDONED SEALED S
A WHiEN THiIS WELL WAS COMPLETED cs _ El below d.é (n%a&e)st)
E ELECTRIC LOG OBTAINED A 3 3 4 a5 47 51 49 50 51
Id E .
'i ﬁﬁwm CONVERTED TO PRODUCTION E SLOT SIZE 17 i 2 3 LOCATION OF WELL ON LOT
N SHOW PERMANENT STRUCTURE SUCH AS
B S ORDANCE WiTH Wms%mwﬁ;&wmm”g DIAMETER (NEAREST BUILDING, SEFTIC TANKS, AND /OR_
IN CONFORMANCE WATH AL CONDITIONS ABOVE OF SCREEN INCH) LANDMARKS AND INDICATE NOT LE
HEREN IS mﬁ?‘% TomTIi? BEST OF MY 58 THAN TWO DISTANCES
I KNOWLEDGE. Trom . To ) (MEASUREMENTS TO WELL)
GRAVEL PACK /3 —) L éb —_ "i. SR \
{F WELL DRILLED M ~ SQ -
WAS FLOWING WELL - L & 7L
l INSERT F N BOX 88 ) —_ e .
S — ;
MDE USE ONLY /x\
(NOT TO BE FILLED IN BY DRILER) , f////
T (ER.OS.) wa \\5 /?O/
' : : n L . @é 6&) - > \
SITESl{PETlSOR(gg:!o‘f_m‘_:mW S LOG 74 75 76 ~ 1




Chanucive 1/ omr

e

Al T SEQUENCE NO. STATE PERMIT NUMBER
Bl e STATE OF MARYLAND
Az % PERMIT TO DRILL WELL CE— 94 — 4%38
please print or type ™ filf in this form completely a
l Date Received (APA) Bl3] ~c ., LOCATION OF WELL
s 4 OWNER INFORMATION L N ]
8 wm oo v 13 8 COUNTY 21 pZ~-4
l ‘.f".'.l,;':‘\ s re | 1 |
15 Last Name i QOwner -~ First Name 34 23 SUBDIVISION 42
~d i ] .'.‘1...),‘ i ,'—r I‘." 1 ,:
T W e 3 il St L) SECTION | j LoT | J
' 36 ‘ Street or RFD y i ) O 44 46 48 50
i e O ,'" —— S o= g iy T S R
LA N '\;. ! = L AW N LA AN Y ‘._,//._\_\_
57 Town 70 State 72 Zip 76 52 NEAREST TOWN : 7
DRILLER INFORMATION o
' s i 4 ] o) j= MILES FROM TOWN (enter 0 if in town) | M_1|
g 20 R o M D-,j/ b 73 76 77 78
Drilies's Name. . G 76  License No. /' 81 B | 4 l .-
i -‘~~’1."[._//.~( iR 1 2 if. T PRI S T
P P U o RS (RS 1) DIRECTION OF WELL FROM WAL sl {78 7 .
Firrn Name i e 7/ LIy TOWN (CIRCLE BOX) 11 NEAR WHAT ROAD 30
VSRS R Wy 7L e YT T F.P
T ASE A A A2IS%k L i %h‘l WHICH SIDE OF ROA% '“E'“
¥ r RCLE APPROPRIATE B —
Y P ‘ " EER,
Lo r e 2l P Vel eyt )y J
Sigriature A3 Dale ! L) 37
B | 2| WELL INFORMATION Lerye DISTANGE FROM ROAD  _[*—
T 2 APPROX. PUMPING RATE : S Ml =
(GAL PER MIN.) gl . 8 ENTER FTORMI 38 39
Mg L e S B
AVERAGE DAILY OUANTITY NEEDED i W) TAX MAP:._n_ L BLK: paRceL /=]
" (GAL PER DAY) 14 20
| USE FOR WATER (CIRCLE APPROPRIATE BOX) NOT TO BE FILLED IN BY DRILLER
: HEALTH DEPARTMENT APPROVAL
@ DOMESTIC POTABLE SUPPLY & RESIDENTIAL 1
IRRIGATION Cecil o
FARMING (LVESTOCK WATERING & AGRICULTURAL COUNTY NAME COUNTY NO.
IRRIGATION STATE
SIGNATURE INSERT S ~—¥-
22 m INDUSTRIAL, COMMERICIAL, DEWATERING : a1
DATE ISSUED Lem PLY
[P] PUBLIC WATER SUPPLY WELL i SEEF =GR Bl i i = 10-16-C2
| .\- TESI’. OBSERVATION, MONITORING :fog 1: 0 n‘y 48 0‘/’ co SIEGA?TTUR i L/ EXP. DATE
@ GEO-THERMAL GRID (o =5 035 GRID 57/ g/ 0 og
- ran SHOW MAJOR FEATURES OF
' APPROXIMATE DEPTH OF WELL Lz_"{d____z_al FEET b L ===
4
. SOURCES OF DRILLING WATER
APPROXIMATE DIAMETER OF WELL [ &%HREST L, il ==
2.
' ~. METHOD OF DRILLING (circie one) »
BORED ‘(or Augered) JETTED Jetted & DRIVEN
g | 3° aBROTary AIR-PERcussion ROTARY (Hydraulic Rotary) WRITE THE BOX NUMBER
37 caBLe REVerse-ROTary ORive-POINT FROM THE MAP HERE ]
/
other / ..‘75
REPLACEMENT OR DEEPENED WELLS EL Vs, 000
= (CIRCLE APPROPRIATE BOX) > : 000
lj'—_! THIS WELL WILL NOT REPLACE AN EXISTING WELL N o 1
THIS WELL WILL REPLACE A WELL THAT WILL BE DRAW A SKETCH BELOW SHOWING LOCATION OF WELL IN
ABANDONED AND SEALED RELATION TO NEARBY TOWNS AND ROADS AND GIVE o
[5] ™ WELL WILL REPLACE A WELL THAT WILL BE USED DISTANCE FROM WELL TO NEAREST sig JUNCTION o
39 AS A STANDBY-CONTACT LOCAL APPROVING AUTHORITY Wt e NS s
FOR POLICY ON STANDBY WELLS q\ =l I
[D] THIS WELL WILL DEEPEN AN EXISTING WELL . .
l PERMIT NUMBER OF WELL TO SE REPLACED OR DEEPENED N iLF \\-
(IF AVAILABLE) 41 - - 52 ) - ) { o
e e S o)
. Not to be filled in by drilter (MDE OR COUNTY USE ONLY) = -,
s & ‘.
APPROP. PERMIT NUMBER GAP Fz / N
59 (4] N
F_ 24 _ \
PERMIT No. <K 4936 '~,\
oI TS A 74 75 76 71 18 19 !
P~




114 03946|

SEQUENCE NO.
(MDE USE ONLY)

(THIS NUMBER 1S TO BE PUNCHED
IN COLS. 3-6 ON ALL CARDS)

STATE OF MARYLAND
WELL COMPLETION REPORT

FILL IN THIS FORM COMPLETELY
PLEASE TYPE

THIS REPORT MUST BE SUBMITTED WITHIN
45 DAYS AFTER WELL 1S COMPLETED.

COUNTY
NUMBER Test PZ-5 .Stancills

DATE WELL COMPLETED
("] o0 Yy
10 -23-01
15 F-]

Depth of Well

aﬁcégT'st

PERMIT NO.
FROM "'PERMIT TO DRILL WELL"
CE- 94 - 4937

28 20 0 31 R ¥ M 35 36 I

OWNER
STREET OR RFD
SUBDIVISION

STARCS G

- ng Ul\)rTA_\(\H\U'R‘(S

Test neme

RISNE

SECTION

TOWNE CKK\I/[V TSR V)

LOT

|

WELL LOG
Not required for driven wells

STATE THE IOND OF FORMATIONS PENETRATED
COLOR, DEPTH, ‘IWESSMIFWATERBEAM

FEET
FROM

it water
bearing

TO

v4

0 |a0

GROUTING RECORD
WELL HAS BEEN GROUTED
(Circle Appropnsza X )

TYPE OF GROUTING MATERIAL (Circle one) /\

CEMENT (Qm BENTONITE CLAY

NO. OF BAGS___ NO. OF POUNDS
GALLONS OF WATER

[e2]

DEPTH OF GROUT SEAL (to nearest T&
fmm__g__ ft. to ft.

48 TOP 52 54 BOTTOM 58
(enter 0 if from surface)

CASING RECORD

I!

<) i

casing

Nominal diameter Total depth
CASING top (main) casing  of main casing

TYPE (nearest inch)} (mnrafoot)

P &~

Q 84 68 70

OTHER CASING (if usad)
i depth

@DZ=0W>O0O TO>M

2 PUMPING TEST

HOURS PUMPED (nearest hour)

PUMPING RATE (gal. per min.)
"

METHOD USED TO
MEASURE PUMPING RATE

WATER LEVEL (distance from land surface)
BEFORE PUMPING

WHEN PUMPING
2

TYPE OF PUMP USED (for test)
gl [Elee
[Clemtga  [R] e
7 a

SCREEN RECORD
o open o

()
beiow P |7

I'DLE

NUMBER OF UNSUCCESSFUL WELLS: M

WELL HYDROFRACTURED

CIRCLE APPROPRIATE LETTER

A A WELL WAS ABANDONED AND SEALED
WHEN THIS WELL WAS

E FELECTRIC LOG OBTAINED
P TEST WELL CONVERTED YO PRODUCTION

R 3 3

Di0,

ESLOTSIZE1

unmvmnmrmmmmm%

DIAMETER

[

miet @ submersible

Fad 27
DRILLER INSTALLED PUMP YES @
{CIRCLE) (YES or NO)

IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.

TYPE OF PUMP INSTALLED
PLACE (A,CJP.RSTO)
IN BOX 29.

CAPACITY:
GALLONS PER MINUTE
(%o nearest gallon)

PUMP HORSE POWER

PUMP COLUMN LENGTH
(nearest ft.)

)

ING HEIGHT (circle appmpnat

C and enter casing hei ht
b above 9 height)

LAND SURFACE
Q below
49

(MUST MATCH SIGNATURE ON APPUCA

_D__

LIC. NO.»

P —
MDE USE ONLY
(NOT TO BE FILLED IN BY DRILLER)

(E.R.0.S.)

SITE SUPERVISOR (sign. of drifler or journeyman
responsible for sitework if different from permittoa)

& :) (nearest) z
i
LOCATION OF WELL ON LOT

SHOW PERMANENT STRUCTURE SUCH AS
BUILDING, SEPTIC TANKS, AND /OR
LANDMARKS AND INDICATE NOT LESS
THAN TWO DISTANCES

(MEASUREMENTS TO WELL)

RTS8 '

«f\
T
|

@«' 0=

2




CMEMICINS 111 W 1, 11 NAis e

.
-

SEQUENCE NO.

(MDE USE ONLY)

N =

' Date Received (APA)

STATE OF MARYLAND
PERMIT TO DRILL WELL

please print or type ™ il in this form completely

STATE PERMIT NUMBER

CE— S4 — 4237

) OWNER INFORMATION

MM DO YY 13
e AR 7 55
LastName/

First Name
iy s et i (4
Street or RFD
."-‘f 3 7, :if’fs'
L R . g /

Town 70 State 72

[B13]

DRILLER INFORMATION

LAl
Drdler's Name

. 3 -
[N 7"/‘\ 13 s
Firm Name
7

L7,
B
Address

- l'.,'.'/: /;//’
” Signature ;

- s
ity

M LOCATION OF WELL
i NN NS w)
8 COUNTY 21

|
23 SUBDIVISION

SecTioN L______| 0] ) I |

S

S e T

52 NEAREST TOWN

K

M_1]
76 77 78

MILES FROM TOWN (enter 0 it in town) |
73

Bl2|
K

WELL INFORMATION
APPROX. PUMPING RATE
(GAL. PER MIN.)

AVERAGE DAILY QUANTITY NEEDED
(GAL. PER DAY) 1

P N

NEAR WHAT ROAD

ON WHICH SIDE OF ROAD
(CIRCLE APPROPRIATE BOX) “@

34 4:5 { 2 37
DISTANCE FROM ROAD
ENTER FTORMI 38 39

o= i) ~
TAX MAP: X5 BLK: 25 PARCEL /_- =

USE FOR WATER (CIRCLE APPROPRIATE BOX)

@ DOMESTIC POTABLE SUPPLY & RESIDENTIAL
IRRIGATION

FARMING (LIVESTOCK WATERING & AGRICULTURAL
IRRIGATION

(1] INDUSTRIAL, COMMERICIAL, DEWATERING
[P] PUBLIC WATER SUPPLY WELL

TEST, OBSERVATION, MONITORING

[G6] cEo-THERMAL

NOT TO BE FILLED IN BY DRILLER
HEALTH DEPARTMENT APPROVAL

o Jp ]
Leslt

|

COUNTY NAME
STATE
SIGNATURE

DATE ISSUED __ . BN
b 10=37-0a 3 N 10~16-02 |

g A, i
43 wa o0 v 48 . SIGNATURE - 17( EXP. DATE
NORTH - = = L EAST S Lo
GRID _ - %."5 000 GRID ;/’ ,/ /000
50 55 57 &)

COUNTY NO.

INSERT S =0 _____
41

!a
'
i

7
15 :.
APPROXIMATE DEPTHOFWELL L7’ ) FEET
24 1 R

NEAREST
INCH

APPROXIMATE DIAMETER OF WELL =
P METHOD OF DRILLING (circle one)
BORED (or Augered) JETTED Jetted & DRIVEN
30 AlR-ROTary AIR-PERcussion ROTARY (Hydraulic Rotary)

37 caBLE DRive-POINT

other

REVerse-ROTary

REPLACEMENT OR DEEPENED WELLS
(CIRCLE APPROPRIATE BOX)

THIS WELL WILL NOT REPLACE AN EXISTING WELL

AS A STANDBY-CONTACT LOCAL APPROVING AUTHORITY
FOR POLICY ON STANDBY WELLS

@ THIS WELL WILL DEEPEN AN EXISTING WELL

PERMIT NUMBER OF WELL TO BE REPLACED OR DEEPENED
“(IF AVAILABLE) 41 - - 52

- THIS WELL WILL REPLACE A WELL THAT WILL BE
ABANDONED AND SEALED
@ THIS WELL WILL REPLACE A WELL THAT WILL BE USED
39

Not to be filled in by driller (MDE OR COUNTY USE ONLY)

APPROP. PERMIT NUMBER GAP -

94— 4937

SHOW MAJOR FEATURES OF

BOX & LOCATE WELL e
WITH AN X

SOURCES OF DRILLING WATER
1".'1‘.' o

2.
3.

WRITE THE BOX NUMBER
FROM THE MAP HERE /
Iy,
: D00

Pl -] 000

N LUs.
DRAW A SKETCH BELOW SHOWING LOCATION OF WELL IN

RELATION TO NEARBY TOWNS AND ROADS AND GIVE
DISTANCE FROM WELL TO NEAREST ROAD JUNCTION

IL.;J(

e 5.
B R

epeErtal AOANNITINNG




SEQUENCE NO. - -
N (MDE USE ONLY) STATE OF MARYLAND THIS REPORT MUST BE SUBMITTED Wiinih

'THIS NUMBER IS TO BE PUNCHED FILL IN THIS FORM COMPLETELY COUNTY .
4 COLS. 3.6 ON ALL CARDS) PLEASE TYPE NUMBER Test PZ—6 Sta.nC1lls

leéonggF &NLY DATE WELL COMPLETED Depth of Well FROM ,,PERPSE% ggu WELL"
o w '"'\D—'”ZB-S\ z 70 CE - 94 - 4938

8 12 15 (TO NI FOOT) 28 20 0 31 X 33 34 3B 36 I

Fsa YARCwLS NG .o . .
REET OR RFD == 499 MDA YUY I e e TOWN T KEY MjLi s ]MD 2i9D3 R
SUBDIVISION SECTION ! LOT .

l WELL LOG GROUTING RECCRD RECORD C l 3 l
Not required for driven wells WELL HAS BEEN GROUTED E 1 2
Appropriate Box)

- (Circio

PUMPING TEST
HOURS PUMPED (nearest hour)
8 0

%’5&"5&"1‘3 THICKNESS AND IF WATERW TYPE OF GROU*‘NG MATERIAL (Circle one)
check |
. R T CEMENT N BENTONITE CLAY
ng | vo. oF BAGS = O No.OF POUNDS&DQ_ PUMPING RATE (gal. per min.)
17"

: brimaﬁy

\/ GALLONS OF WATER L METHOD USED TO
DEPTH OF GROUT SEAL (to nearest foot), MEASURE PUMPING RATE 1

010

from ft. ___.&____
45 T 52 mu BOTTOM .rmft WATER LEVEL (distance from land surface)

(enter O if from surface)
CASING RECORD BEFORE PUMPING = =

=N
ap(l;r‘opnate COR ‘,NHEN PUMPING -
- TYPE OF PUMP USED (for test)

Total depth
CASING top (mam) casing of main casing
TYPE ({nearast inch)l {nearest foot)

PL sl 10
60 61 63 64 [
OTHER CASING (# used)
diameter depth (feet)
inch from to

S |

PUMP INSTALLED
DRILLER INSTALLED PUMP YES
{CIRCLE) (YES or NO)
—It IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.

SCREEN RECORD TYPE OF PUMP INSTALLED —_—

holo PLACE (A,.CJ.P.R,STO
- e

9!
CAPACITY
m HOLE GALLONS PER MINUTE

{to nearest gallon)
.,,.\ : e

PUMP HORSE POWER

PUMP COLUMN LENGTH
NUMBER OF UNSUCCESSFUL WELLS: k ! L 1< N - (nearest ft.)

- / QING HEIGHT {circle appropriate box
WELL HYDROFRACTURED i @_ r above and enter casing height)

CIRCLE APPROPRIATE LETTER 38— LAND SURFACE

A WELL WAS ABANDONED AND SEALED : =
A WhEN THIS WELL WAS g below \ . 2.5 (mearesy

E ELECTRIC LOG OBTANED ]
p et TEST WELL CONVERTED TO PRODUCTION . LOCATION OF WELL ON LOT

N SHOW PERMANENT STRUCTURE SUCH AS
By T AT T o1t CONGTRUCTION AND y BUILDING, SEPTIC TANKS, AND /OR

COMAR 26.04.04 “WELL

LANDMARKS AND INDICATE NOT LESS
THAN TWO DISTANCES
(MEASUREMENTS TO WELL)

\.' e N
\_«‘\.\/bb (‘f;\ l l

OZ=-O>0 TO>M

——f

MDE USE ONLY
(NOT TO BE FILLED IN BY DRILLER)

T (E.R.O0.S.)

SITE SUPERVISOR (sign. of driller or journeyman
resnonsible for sitework if different from permittee)




y EMERUENU T/ IEMP NUL IF ANY

- I . ”
~ny e SEQUENCE NO. STATE PERMIT NUMBER
7 e (MDE USE ONLY) STATE OF MARYLAND
R : PERMIT TO DRILL WELL GE=\ & =0 4938
' please print or type ™ fill in this form completely &
Date necewed (APA) B | 3 ] ‘1 = LOCATION OF WELL
Vi aves B, OWNER INFORMATION S ANCE J
8 wuu Do vy 13 . 8 COUNTY 21 D75
Nt
l| S S s _ | 1
15 Last Name Owner - First Name 34 23 SUBDIVISION 42
L -
| J R | SECTION | | LOT | ]
36 o g Streel or RFD ) 55 T.44 46 48 50
(ol i e, T S e
MEE A S e i i R ) W L e Al T J
57 Town 70 Stale 72 Zip 76 52 NEAREST TOWN 71
DRILLER INFORMATION i) =
(i 5T MILES FROM TOWN (enler 0 if in town) | M_1])
[/L/” ! s e B M D'_\;.!‘/ g 73 76 77
DnllersNatle o . X 76  License No.’ 81 ? | 42 I 2 . : .
o Sl dt GRS A I DIRECTION OF WELL FROM Il WA ™ )
Firm Name _ ] =) N k TOWN (CIRCLE BOX) 1 NEAR WHAT ROAD 30
= - 1 - o . o s i) b
i Y o 4 . {1 ) ool ".' R K
L S i -""- S B L R ON WHICH SIDE OF ROAD T
Address -3 1 (CIRCLE APPROPRIATE BOX) =
//’L‘_// "_//.,(.( ,.".’j{'/\’./".:;/J . “@tg‘r
chnalure Date - 34 2 ) 37 ,@m
Bl 2] weLL INFQRMATION AeE DISTANCE FROM ROAD =
2 APPROX. PUMPING RATE . o
' (GAL. PER MIN.) AT - Y ENTFTLR FTOR M 38 ,39
AVERAGE DAILY QUANTITY NEEDED A TAX MAP; \— BLK: £x¢  PARCEL _‘z:«
{(GAL. PER DAY) 14 20

USE FOR WATER (CIRCLE APPROPRIATE BOX)

DOMESTIC POTABLE SUPPLY & RESIDENTIAL

NOT TO BE FILLED IN BY DRILLER
HEALTH DEPARTMENT APPROVAL

@ |RR|GAT]ON l C_;.&\_"il J
FARMING (LIVESTOCK WATERING & AGRICULTURAL COUNTY NAME COUNTY NO.
IRRIGATION STATE
NATUI INSERT S —8=_____
(1] INDUSTRIAL COMMERICIAL, DEWATERING e T RS
DATE ISSUED e
[P] PUBLIC WATER SUPPLY WELL L 10-17=01 S A 4 N 10-16~03
TEST, OBSERVATION, MONITORING 43 W4 DO YY 48 * CO SIGNATURE EXP. DATE
NORTH  ~ T X090 Gmo__ /¢ 7.7 000
[G] GEO-THERMAL GRID S ] GRID { 9
) SHOW MAJOR FEATURES OF
APPROXIMATE DEPTHOFWELL L. J FEET %&A';,EXC‘ G, ey — =
24 28
: v SOURCES OF DRILLING WATER
APPROXIMATE DIAMETER OF WELL = INCH gt 1irgiti
2.
= "“ METHOD OF DRILLING (circle one) 3
’BORED {or Augered) JETTED Jetted & DRIVEN g
0 AIR-ROTary AIR-PERcussion ROTARY (Hydrautic Rotary) WRITE THE BOX NUMBER v
7 CABLE REVerse-ROTary DRive-POINT FROM THE MAP HERE
other 7 ) 7 ‘
.
1
¥ REPLACEMENT OR DEEPENED WELLS E 000
(CIRCLE APPROPRIATE BOX) pES , 000
lE THIS WELL WILL NOT REPLACE AN EXISTING WELL Tl g
- THIS WELL WILL REPLACE A WELL THAT WILL BE DRAW A SKETCH BELOW SHOWING LOCATION OF WELL IN
ABANDONED AND SEALED RELATION TO NEARBY TOWNS AND ROADS AND GIVE
, [5] s wew wi REPLACE A WELL THAT WILL BE USED DISTANCE FROM WELL TO NEAREST ROAD JUNCTION
AS A STANDBY-CONTACT LOCAL APPROVING AUTHORITY i nr .
FOR POLICY ON STANDBY WELLS ] - R ) s ..Q g
(0] THiS WELL WiLL DEEPEN AN EXISTING WELL — /T\ T
PERMIT NUMBER OF WELL TO BE REPLACED OR DEEPENED N i o
(IF AVAILABLE) 41 = 52 -
- - - = -l i N
l Not to be filled in by driller (MDE OR COUNTY USE ONLY) oL i .
=804 3
' PN
APPROP. PERMIT NUMBER GAP % , ok
) g " .
E_ 94 1338 - 72w
1S —y ac ~ [
PERMIT No. 2 o L = HIE
3 7 375 7 21, Y

QPFECLAL CONDITIONS




SEQUENCE NO. - . e
1 O 3 g 4 8 (MDE USE ONLY) STATE OF MARYLAND THIS REPORT MUST BE SUbnhii 1S Waininy
[ WELL COMPLETION REPORT ‘CS(;’GL“T:(”E“ WELL IS COMPLETED.

1 3 0
(THIS NUMBER IS TO BE PUNCHED FILL IN THIS FORM COMPLETELY _ .
iy COLS. 3-6 ON ALL CARDS) PLEASE TYPE NUMBER Test PZ-7 St_anc1lls

TICO USE ONLY DATE WELL :oumfrso Depth of Well oM “PERN S DAL WELL"

(v 0o v I - 2 - Qi 2 20 2 CE- 94- 4939

) 15 20 70 NEAREST FOOV) 535 30 3 2 3 34 35 38 37
DWNER “HANSIS INC N — _
TREET OR RFD e 0GG MovnAL Hill Kd e Town POKKYVILLE Mp 30>

SUBDIVISION SECTION / LOT

WELL LOG GROUTING RECORD o I1c | 3 l
ared or v Y) [N |

Not required for driven wells WELL HAS BEEN GROUTED 3 2
(Circle Appropriate Box) vy
STATE THE KIND OF FORMATIONS PENETRATED. THER . '
A TYPE OF GROUXING MATERIAL (Circle ~
COLOR. DEPTH, THICKNESS AND IF WATER BEARING ; h (ci m)/\ " HOURS PUMPED (nearest hour)

o Fm:ggrm ﬁcwm@@ " aemourrscuv"_, s 8
e 52 O

- W NO. OF BAG NO. oipounos SO PUMPING RATE (gal. permin.)
11 15
bown 3 )( : \/ GALLONS OF WATER ‘ METHOD USED TO

BN Q | Qo DEPTH OF GROUT SEAL (to nearest faot MEASURE PUMPING RATE ¢ .
from R “rfgw—s? .

48 TOP 52 WATER LEVEL (distance from fand surtace)
(enter O if from surtace)
casing CASING RECORD BEFORE PUMPING - =

N o
insert
apvmate 3= O WHEN PUMPING = = f
below g @ TYPE OF PUMP USED (for test)
> 23
. )
( l : letmﬂugd rotary (cescribe
z @ ‘-9;-‘ below)

OTHER CASING (it used) [:gjiet @
diameter

inch from P :
PUMP INSTALLED
— it DRILLER INSTALLED PUMP YES
(CIRCLE) (YES or NO)

—t IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.

screen type SCREEN RECORD TYPE OF PUMP INSTALLED
or open

—————————————————
PLACE (A.CJPRS.T.O
insert W B0 )
33 STASS oz
( > BRONZE HOLE

PUMPING TEST

OZ—n»0O TO>M

appropriate CAPACITY:
GALLONS PER MINUTE

uT @@ @ T (to nearest gallon)

below
PUMP HORSE POWER

NVER C | 2 | DEPTH (nearest ft.) PUMP COLUMN LENGTH
NUMBER OF UNSUCCESSFUL WELLS: | NS ) (nearest ft.)
—= 1O <20

)

CASING HEIGHT (circle appropriate box

s 8 0 s 2 r\ and enter casing height)
above

LAND SURFACE
-
) {nearest)
g below [ foot)

S0 51

WELL HYDROFRACTURED @

CIRCLE APPROPRIATE LETTER
A AWELLWAS ABANDONED AND SEALED
WHEN THIS WELL WAS COMPLETED
E ELECTRIC LOG OBTAINED
TEST WELL CONVERTED TO PRCDUCTION LOCATION OF WELL ON LOT

P wal
SHOW PERMANENT STRUCTURE SUCH AS

R BTy T T A RGO A0 BUILDING, SEPTIC TANKS, AND /OR
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE LANDMARKS AND INDICATE NOT LESS

PERMIT, AND THAT THE |w PRESENTED 56 THAN TWO DISTANCES
(MEASUREMENTS TO WELL)

/

-

N

»

B
R
8

8
8

ZmMmMDO®BG TO>M

S —————
MDE USE ONLY
(NOT TO BE FILLED IN BY DRILLER)

Ue.NOt — —D——— T (ER.O.S.)

SﬁESuPERVlSOR(siQﬂ-oi&ineraiounwnan
WMMHMMM&)




EMERGENCY/TEMP NO. IF ANY

A

STATE PERMIT NUMBER

5 | sy ok STATE OF MARYLAND
s : PERMIT TO DRILL WELL CE—  fg— 4035
l please print or type 70 1l in this form completely
Date Receiyed (APA) B l 3 I . LOCATION OF WELL
/T OWNER INFORMATION 1 M |
8 ws DO Y 13 8 COUNTY 21 RE=7
-/ L \ i
S E Sk e ] L ]
15 Lasl.Name Owner First Name 34 23 SUBDIVISION 42
(s S ol RO _ SECTON | LOTH: = = &
36 Street or RFD F = 55 44 46 48 50
~ . P i X s '.x R A
. AW Lo ‘.'L-.«. S i ¥ (3 ™~ 1 _,#-.‘,"' g // g g
57 Town 70  Siate 72 Zip 76 52 NEAREST TOWN 71
RILLER INFORMATION P
r D v . OR{ — MILES FROM TOWN (enter 0 if in fown) | M1
i o bl L 2 73 76 77 78
D"":"s N"’/"‘" ] ==t ’ i S £
e R il s et () IR g = 1
Firm Name T NEAR WHAT ROAD 30
| S A w iy ON WHICH SIDE OF ROAD '“E""
Address. Z ey (CIRCLE APPROPRIATE BOX) L
ik . o '//"'/'/"" WEET
Signature ; MU Tz
3 s
B] 2] weL wﬁggmwow » DISTARGE FHOM ROAD =
T2 APPROX. PUMPING RA o Y
' (GAL. PER MIN.) ENTER FTOR M 38 39
AVERAGE DAILY QUANTITY NEEDED TAX MAP: - - BLK: pARCEL| i 1
(GAL. PER DAY) 14 Fas i

USE FOR WATER (CIRCLE APPROPRIATE BOX)

NOT TO BE FILLED IN BY DRILLER
HEALTH DEPARTMENT APPROVAL

D] DOMESTIC POTABLE SUPPLY & RESIDENTIAL A o
IRRIGATION Cecil 'y
FARMING (UVESTOCK WATERING & AGRICULTURAL COUNTY NAME COUNTY NO.
I IRRIGATION STATE
SIGNATURE INSERT § —#=
22 (7] INDUSTRIAL COMMERICIAL, DEWATERING I 2l
DATE ISSUED : i
El. PUBLIC WATER SUPPLY WELL I 0= T3 L T f s 10 6~(72)
. TEST, OBSERVATION, MONITORING 43 s Do Yr 48 Pz CcO SlGNATpRE | EXP. DATE
' NORTH , 22 ooo emo_/t 77 000
[G] Geo-THERMAL B % - 3
' . SHOW MAJOR FEATURES OF
APPROXIMATE DEPTH OF WELL L[| FEET L i e
4
SOURCES OF DRILLING WATER
l APPROXIMATE DIAMETER OF WELL = PNE&HEST L P _
2.
-, METHOD OF DRILLING (circle one) 3.
BORED (or Augered) JETTED Jetiod & DRIVEN
30 AIR-ROTary AIR-PERCussion ROTARY (Hydraulic Rotary) WRITE THE BOX NUMBER Pa
37 caBLE REVerse-ROTary DRive-POINT FROM THE MAP HERE
i HE, t
A i
REPLACEMENT OR DEEPENED WELLS E L 000
g (CIRCLE APPROPRIATE BOX) = . 000
[N] THIS WELL WILL NOT REPLACE AN EXISTING WELL N —‘
THIS WELL WILL REPLACE A WELL THAT WILL BE DRAW A SKETCH BELOW SHOWING LOCATION OF WELL IN
ABANDONED AND SEALED RELATION TO NEARBY TOWNS AND ROADS AND GIVE N

THIS WELL WILL REPLACE A WELL THAT WILL BE USED
AS A STANDBY-CONTACT LOCAL APPROVING AUTHORITY

2 (8]

DISTANCE FROM WELL TO NEAREST ROAD JUNCTION

7
P

/
FOR POLICY ON STANDBY WELLS R i f: kY, ’
l @ THIS WELL WILL DEEPEN AN EXISTING WELL = ————-_“Fﬁ-"'"""-'———_'\’ .
PERMIT NUMBER OF WELLTO BE REPLACED OR DEEPENED N l Y ‘ N\
(IF AVAILABLE) 41 ) o 52 L ’ PN
— cm— —— c— —— e Cw—— em— ey Y N
I Not to be filled in by driller (MDE OR COUNTY USE ONLY) - o )
GAP \; \ = | “‘ 3
. APPROP. PERMIT NUMBER = B ey e .
.
l PERMIT No. ___ GE— __Gd— GG z.- 7
i T /
PN

—emmmmi e s e evs e e




SEQUENCE NO.
(MDE USE ONLY)

03943

2 3 8
IS NUMBER 1S TO BE PUNCHED
COLS. 3-6 ON ALL CARDS)

1

STATE OF MARYLAND _

WELL COMPLETION REPORT
FILL IN THIS FORM COMPLETELY
PLEASE TYPE

TS REPORT MUST BE SUBMITTED WITHIN
45 DAYS AFTER WELL IS COMPLETED.

COUNTY

NUMBER Test PZ-8 Stancills

/CO USE ONLY
DATE Received
[ ] [ -]

13

DATE WELL COMPLETED

v 10 -5 31
1% 20

Depth of Well

(TON FOOT)

— PERMIT NO.
FROM “PERMIT TO DRILL WELL™

CE” 94 4940

28293031&3334353837

WNER

Aj;#ﬁ_a_s_ul\o [0
STREET OR RFD

156 P L Ed

* SECTION

TOWN V&KQYVLLL-: MpD  Si3eD

el

..Laowlsmu
WELL LOG

Notm\a'mdforaivmwells

STATETFEMDOFWTMPENEMTE.THER
MM.WMFWATERW

SCRIPTION (Use FEET
additional shests i needad) FROM

it water
TO | beari!

AR
gk b

i

0

V4

GROUTING RECORD
WELL HAS BEEN GROUTED
te Box)

—yen,
(c&n:lao @

ING MATERIAL (Circle one) /X
BENTONITE CLAY

NO, OF POUNDS GO
GALLONS OF WATER__ 22§ DY

DEPTH OF G SEAL (to nearest foot)
from o <) r

fl.
48 TOP 52 54 BOTIOM 58

cls]

1 2
PUMPING TEST

HOURS PUMPED (nearest hour)

—

PUMPING RATE (gal. per min.)

1
METHOD USED TO
MEASURE PUMPING RATE

WATER LEVEL (distance from land surtace)

casing

in
types
insert
appropriate
code
below

(enter 0 if from surtace)
CASING RECORD
iy
oF

BEFORE PUMPING

———————————

37 20

WHEN PUMPING :
2
TYPE OF PUMP USED (for tsst)

B -
glom

OZ—-0>0 ITO>M

@j« @ submersible

DRILLER INSTALLED PUMP

B
(CIRCLE) (YES or NO)

IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS.

TYPE OF PUMP INSTALLED
PLACE (A.CJ.P,RS.T.O)
IN BOX 29.

CAPACITY:
GALLONS PER MINUTE
(to nearest gallon)

PUMP HORSE POWER

NUMBER OF UNSUCCESSFUL WELLS: $ \0 ﬂ! [«

CIRCLE APPROPRIATE LETTER

AWELLWASABANDONEDANDSEALED
WHEN THIS WELL WAS

A

(NEAREST
INCH)
60

PUMP COLUMN LENGTH
(nearest ft.)

a3
ASING HEIGHT (circle appropriate box

“bove and enter casing height)

- LAND SURFACE
g below
49

&7

(nearest)
foot) -

25
LOCATION OF WELL ON LOT

50 51
SHOW PERMANENT STRUCTURE SUCH AS
BUILDING, SEPTIC TANKS, AND /OR
LANDMARKS AND INDICATE NOT LESS
THAN TWO DISTANCES

L, HO

(MEASUREMENTS TO WELL)

LLED IN BY DRILLER)
(ERO.S.)

SITE SUPERVISOR (sign. of driller or journeyman
resnonsible for sitework if different from permittes)




EMEHGENCY/1EMP NO. i+ ANY

SEQUENCE NO.
(MDE USE ONLY)

STATE OF MARYLAND
PERMIT TO DRILL WELL
please print or type 70

STATE PERMIT NUMBER
CE— 04 — 4940

fill in this form completely Y

OWNER INFORMATION

i

) Sl

Owner
-: » g 1

Street or RFD
B
SIS

State

Town' 70

B I 3 I Cew LOCATION OF WELL
T8 O .‘ : ‘J
8 COUNTY 21

-—ry
L -8
o

L
23 SUBDIVISION
SECTION L}
44 46
= e

/ ALY R

l q \
52 NEAREST TOWN

DRILLER INFORMA TION

l L e i/
Dnllefs Name
[

i
AN
Address

i s P //

Signartre

R

. -‘... 45
- .( u i -
Xy LA

M_ 1}
76 77 78

MILES FROM TOWN (enter 0 if in town) |
73

Bl4l
T2 Y4 )
DIRECTION OF WELL FROM HONR S TP 0 3
TOWN (CIRCLE 80X) ' NEAR WHAT ROAD 3

BR
3]

ON WHICH SIDE OF ROAD
(CIRCLE APPROPRIATE BOX) w@(

WELL INFORMATION
APPROX. PUMPING RATE
(GAL. PER MIN.) L 12

AVERAGE DAILY QUANTITY NEEDED s
(GAL PER DAY) 14 20

Bl2
T

N2
DISTANCE FAOM ROAD -~
ey
ENTER FTOR MI 38 39
-
panceL/ =L

—

<t 4
TAX MAP: 3 ! BLK: —A\

USE FOR WATER (CIRCLE APPROPRIATE BOX)

DOMESTIC POTABLE SUPPLY & RESIDENTIAL
IRRIGATION

FARMING (LIVESTOCK WATERING & AGRICULTURAL
IRRIGATION

INDUSTRIAL, COMMERICIAL, DEWATERING
PUBLIC WATER SUPPLY WELL

TEST. OBSERVATION, MONTORING
GEO-THERMAL

NOT TO BE FILLED IN BY DRILLER
HEALTH DEPARTMENT APPROVAL

Cacil '
COUNTY NAME COUNTY NO.
STATE
SIGNATURE
DATE ISSUED ey
l.Lv 1!—0... ,f,: 5 ."\/

43 wa Do v 48 - CO SIGNATURE
NOATH s EAST L?‘
090

INSERT S =——__
41

10-156-C2 |
EXP. DATE

000
63

‘

APPROXIMATE DEPTH OF WELL L____J FEET

i

GRID _ /2.3 GRID __/
SHOW MAJOR FEATURES OF

BOX & LOCATEWELL —— o
WITH AN X

APPROXIMATE DIAMETER OF WELL

SOURCES OF DRILLING WATER
I SHTTINEIE

2.

METHOD OF DRILLING (circle one)
JETTED Jetted & DRIVEN
AIR-PERcussion ROTARY (Hydraulic Rotary)
R eneROTagy DRVEIRONT

-. BORED f{or Augered)

30 ajR-AOTary
37 caBLE

3.

WRITE THE 80OX NUMBER
FROM THE MAP HERE

REPLACEMENT OR DEEPENED WELLS
{CIRCLE APPROPRIATE BOX)

THIS WELL WILL NOT REPLACE AN EXISTING WELL

THIS WELL WILL REPLACE A WELL THAT WILL BE
ABANDONED AND SEALED

@ THIS WELL WILL REPLACE A WELL THAT WRLL BE USED
39 AS A STANDBY-CONTACT LOCAL APPROVING AUTHORITY
FOR POLICY ON STANDBY WELLS

@ THIS WELL WILL DEEPEN AN EXISTING WELL

PERMIT NUMBER OF WELL TO BE REPLACED OR DEEPENED -
(IF AVAILABLE) 41 - 52

5/37’3 ‘

-

000
000

—

N D3 .
DRAW A SKETCH BELOW SHOWING LOCATION OF WELL IN /
RELATION TO NEARBY TOWNS AND ROADS AND GIVE /

DISTANCE FROM WELL TO NEAREST ROAD JUNCTION

Not to be filled in by driller (MDE OR COUNTY USE ONLY)

GAP
5 &3
CE— 94— 4940
2 15 76

APPROP. PERMIT NUMBER

PERMIT No. 5

A ALAT AARMAETIAMO




- EMERGENCY/TEMP NO. IF ANY

I e

STATE PERMIT NUMBER

Firm Nane- ) i . ‘

1s yow - 5 ] i f A
l V “. k_/ "" t o '\ \\ ( ‘\ ‘- ‘g e " 4 : .‘ \ll \! !.I .\- , ’\
Address 3 !

I//'Z/ / fot //L..

MR B
A
* B2

o o SEQUENCE NO.
t 1 one e 2 STATE OF MARYLAND
- < PERMIT TO DRILL WELL CE— G4 — 4841
I please print or type ™ fill in this form completely
Dah! Receved (APA) B I 3 I : , LOCATION OF WELL
OWNER INFORMATION Lk oot J
B wa o0 v 13 8 COUNTY 21 pZ-~9
T o J | |
15 La=m Name = Owner  _ FusiName 34 23 SUBDIVISION a2
e L g ~ [
ey L\ e e ¥ e (R an - | SECTION L_____J EOT L]
| = Street or RFD . N 55 44 46 48 50
= ‘-#'5 BT A Ai i R VAt i g s j
¥ -  Town = 70 Sae 72 Zip 76 52 NEARES] TOWN 7
DRILLER INFORMATION ' . =
g i ¥ 47T MILES FROM TOWN (enter O if in town) | M 1]
(R i M= Dl - 73 76 77
Dnlier's Name . i ' 76  Lcense No. ! 81
DR+ [ .'. \ AT : N ) NG =4 +
T i-.f--. A S i . | ook Cm - ]
11 NEAR WHAT ROAD 30

WELL INFORMATION et
APPROX. PUMPING RATE —L-Jm——

(GAL PER MIN.) 8 12

MLy
AVERAGE DAILY QUANTITY NEEDED ’\)V his
(GAL. PER DAY) 14 20

B|2l

5Dk
DISTANCE FROM ROAD .L-'—-
ENTER FTOR MI 38 39

= Tu
TAX MAP;—% Y BLK: PARCEL [~/

USE FOR WATER (CIRCLE APPROPRIATE BOX)

DOMESTIC POTABLE SUPPLY & RESIDENTIAL

NOT TO BE FILLED IN BY DRILLER
HEALTH DEPARTMENT APPROVAL

et to. LCE = 24 — 40641

(o] IRRIGATION . Cecil |
FARMING (LIVESTOCK WATERING & AGRICULTURAL COUNTY NAME COUNTY NO.
IRRIGATION STATE
SIGNATURE INSERT S —#=
(1] INDUSTRIAL, COMMERICIAL, DEWATERING e
DATE ISSUED : - "
[P] PUBLC WATER SUPPLY WELL IS =01 gy A 1C-15=02
TEST, OBSERVATION, MONITORING 43 w o v 48 CO SIGNATURE EXP. DATE
S 1 2 000 ocAp_ /" 000
@ GEO-THERMAL GRID 56 iz W GRID
. SHOW MAJOR FEATURES OF
Py OCA
APPROXIMATE DEPTHOF WELL LS e - B 2l
4
- DS SOURCES OF DRILLING WATER
APPROXIMATE DIAMETER OF WELL £ oeedd i
2.
METHOD OF DRILLING (circle one) 3
BORED (or Augered) JETTED Jetted & DRIVEN
AlR-ROTary AIR-PERcussion ROTARY (Hydrauic Rotary) WRITE THE BOX NUMBER A
7 cABLE REVerse-ROTary DRive-POINT FROM THE MAP HERE ‘
{ =t
i (R
REPLACEMENT OR DEEPENED WELLS E 000
(CIRCLE APPROPRIATE BOX) o - ‘ 000
mnsweuwunornspucemausnuewm N i~
THIS WELL WILL REPLACE A WELL THAT WiLL BE DRAW A SKETCH BELOW SHOWING LOCATION OF WELL IN ! 2
ABANDONED AND SEALED RELATION TO NEARBY TOWNS AND ROADS AND GIVE !' N
THIS WELL WILL REPLACE A WELL THAT WILL BE USED DISTANCE FROM WELL TO NEAREST ROAD JUNCTION i "\
AS A STANDBY-CONTACT LOCAL APPROVING AUTHORITY !
FOR POLICY ON STANDBY WELLS l B
THIS WELL WitL DEEPEN AN EXISTING WELL i
PERMIT NUMBER OF WELL TO BE REPLACED-OR DEEPENED N T = ‘ -1
(IF AVAILABLE) 41 - 52 i Z- PN
Not to be filled in by driller (MDE OR COUNTY USE ONLY) f%.ff . __yx e
g S
APPROP. PERMIT NUMBER GAP Joi R
54 63 3 }
___.,.....—-.—..—-.———-.M-:_.‘.-—- o

70 71 73




SEQUENCE NO. ¥ THIS REPORT MUST BE SUBMITTED WITHIN
1 0 3 9 5 0 l (MDE USE ONLY) STATE OF MARYLAND 45 DAYS AFTER WELL IS COMPLETED.
WELL COMPLETION REPORT SOUNTY
(THIS NUMBER 1S TO BE PUNCHED FILL IN THIS FORM COMPLETELY _
IN COLS. 3-6 ON ALL CARDS) PLEASE TYPE NUMBER Test PZ-9 Stancills
PERMIT NO.
Aﬁ_o USE ONLY DATE. wmwc?MPj.frED Depth of Well FROM “PERMIT TO DRILL WELL"
i~ oo 24 1:) el O 1 2 26 - -
[ 13 15 o FOOT) 28 28 30 31 2 33 4 B ¥ 37
WNER _;mn g {we - . B
st f 24, (" N -
TREET OR RFD = 499 Meuntain A 7R4 T TOWN A LU MP it S .
SUBDIVISION SECTION / LOT R
WELL LOG GROUTING RECORD no c I 3 I
Not required for driven welis WELL HAS BEEN GROUTED IE] =
p— (Circle Appropnate Box) = PUMPING TEST
OO, BEPTY, THICKNESS AND IF WATER Veoirmea. | TYPEOF NG MATERIAL (Circle one )™ ™\ HOURS PUMPED (nearest hour)
SCRIPTION (Use = CEMENT BENTONITE CLAY |B|C|
bearing | 0. o gAY no. ok POUNDS _ 4L PUMPING RATE (gal. per min.) °
ﬂ" bloun 1o GALLONS OF WATER METHOD USED TO " "
K b(mx DEPTH OF GROUT SEAL (to nearest foot) MEASURE PUMPING RATE . )
from fil. to ft. .
3 Safd O Llo \/ @ TOP 52 5 oM 58 WATER LEVEL (distance from land surtace)
(enter O if from surface)
3 casmg SINu RECORD BEFORE PUMPING = ft.
N p S— .
X. b & te £ =
ak, b rYPE OF PUMP USED (et
HEH
i piston turb
d By WO 0 J e | B B~ O
" CASING top (main) casing  of main casing . other
q‘r . ( inch)! {naarest foot) @W ‘E rotary (describe
BL R’O 57 7 37 Delow)
60 6 0 64 & 70 . N
I : l jet submersible
€ OTHER CASING (if used) 7 @
é diameter depth (foet)
H inch from to
X : & L * | DRILLER INSTALLEDPUMP  YES | NOJ)
$ (CIRCLE) (YES or NO)
b L i It - IF DRILLER INSTALLS PUMP, THIS SECTICN
MUST BE COMPLETED FOR ALL WELLS.
screen m SCREEN RECORD ;vpe OF PUMP INSTALLED —
or LACE (A.CJ.P.RS.T.0)
= Tl
‘“ CAPACITY:
GALLONS PER MINUTE
bebw E (to nearest gallon) 31 35
' PUMP HORSE POWER
37 41
" DEPTH (nearest ft.) . PUMP COLUMN LENGTH
NUMBER OF UNSUCCESSFUL WELLS: WAE PL 80 QD (nearest ft.)
— 47
£ CASING HEIGHT (circle iate box
WELL HYDROFRACTURED @— N ] w7 = ‘ abo (a irclo appr cas“""ng' hovaht)
[+ ve
CIRCLE APPROPRIATE LETTER Wi = == = LAND SURFACE
A WELL WAS ABANDONED AND SEALED s
A AN THIS WELL WAS COMPLETED c3 ! below 5 ("?g;%st)
E ELECTRIC LOG OBTAINED R 33 2 & S &7 51
P Tesrwsucouvemenromonucnon : SLOT SZE 1 010 ) s LOCATION OF WELL ON LOT
N SHOW PERMANENT STRUCTURE SUCH AS
ké%’é?' T T e vt v |  DIAMETER fa (NEAREST - BUILDING, SEPTIC TANKS, AND /OR
IN CONFORMANCE STATED i THE ABOVE OF SCREEN INCH) LANDMARKS AND INDICATE NOT LESS
HEREIN IS mmrﬂunmwslre o e BEST OF uv 60 THAN TWO DISTANCES
KNOWLEDGE. o (MEASUREMENTS TO WELL)
DRI . NO. D . / ' GRAVEL PACX 18 qQ .
F WELL DRLLED o
WAS FLOWING WELL —
INSERT F IN BOX 68 68
(MUST MATCH SIGNATURE ON APPLICA "MOE USE ONLY
(NOT TO BE FILLED IN BY DRILLER)
Ue.No —_D__ T {ER.0.S.) waQ
70 72
SITE SUPERVISOR (sign. of drifler or journeyman ra.:-:s_cope — T4 78 T8
responsible for sitework it different from permittee) CASING INDICATOR OTHER DATA




Ropart GEO_ 10A_GATH, Fie: MES GPJ. 6802000 P-1.

Project: MES Stanclll Quarry Log of Boring P1
Project Location: Cecil County, Maryland
Project Number:  $9-00000220.00 Sheet 1 of 1
Date(s)  40/2212000 - 10/22/2000 (owed & Koubok Creckad 3 Kashetu
Nobon o4 Sayen R
ey gy Earth Matters Qe 29.0% mal
Levais) MJ NA Osta NA
Borshcle  wallinstalied. Comments
PRI T
£ sls | 5| 3 * J
§ E ggf 35 818 MATERIAL DESCRIPTION ‘5 P gn m::
SRS HEE FHEBIEE

.- 20 4

(FiLL)

] Flrm SAND, black, dry (SP)

10 4

s-
i wER GRAVELWmWMIhMG;G_)_____ ]
T~ Medium t Ains SAND, durk drown to black, dry (SM) |
" 10 Sity SAND, light brown, moist {SA) .
’ Sitty SAND, light brown, mixed with clay, wel (SM)
157 Sondy GLAY, brown wet 0 I
20
0 < L 4
28— — -




Project: MES Stanclll Quarry Log of Boring P.2
Project Location: Cecll County, Maryland
Project Number:  §9-00000229.00 Sheet 1011

‘ .
a"{m’ 10/242000 - 1022402000 J. Kashatus

Ol
ng 25.0 (ost

Sitty fins SAND, ight brown, wet (SM)

™ Sttty fina SAND, light brown, vexy wei (Si)

(6C)

GAITH, Fin: MES GPJ, 8672002 P-2

Report GFO 1




GAITR. Fix MES GPJ); 852002 P-)

Repot, GEO_1

Project: MES Stancill Quarry Log of Boring P-3
Project Location: Cecll County, Maryland
1of2
Project Number:  89-00000228.00 Sheet
Data(s) 102312000 - 10/23/2000 poed  E Koubek Gpecad 4. Kashatua
DAV Hoa ot Totsi Dplhh 45,0 feat
' Sufacs
i Drirg o Esrth Matisr Sufs  490n mel
Lavel(s) Methodls) A Data NA
Backill Well installed. Gomments
SAMPLES ATTERRERG
S g CEREE g 2 J
g g 29>« 2l & MATERIAL DESCRIPTION ; REMARKS AND!
‘EE §B 2 E aggig i ?% gi gg if gcmsnnssrs
w &2 |a3253l &3 HEGEEE
0 ganaral quarty (i (sand and gnavet) 1
8- 3] SAND, Droum, mbed wih gravel (quarty ) (5P) |
10 ] ]
10 - .
15 s -
4 4
—o -
20 §iky fivs BAND, igit Grown, diy. 800 (SM) |
25 [ Siky fios SAND, kght brown, molst soft (3M) ]
_40 - L -
- ™ Sikty five SAND, KOt brown, very wet (M) y
18- % i SAND, whts, o, 661 (BC) T
' .
-20 " L l‘fﬁ




Project: MES Stancill Quarry Log of Boring P-3
Project Location: Cecil County, Maryland Sheet2 of 2
Project Number:  89-00000229.00

ATTERBERG
’ LIWTS

A

:

§3§}

MATERIAL DESCRIPTION

Sampling
Resstance,
Blows /6 in.
8PT N-Vilua,
Blows / it

Type
Number

8

| EE SN I BN D R D BE DD S BE SN SN BE R B Em E.
1 |

EG!O 15 GNTH, Fils: MES.GRJ;




Project: MES Stanclll Quarry

Project Number:  §8-00000229.00

Project Location: Cecil County, Marytand

Log of Boring P4
Shest 1 of 1

Dat(s)  30r23/2000 - 10/23/2000

Choched
By . Keshatus

Dl
Moen  HBA

I mowe

Del
Wm

Swface
Elevation 11.0 ft. mel

Lawal(s)

Hammer
Daia NA

3|

Blows / ft
Recovery, in.

Value,

Resistancey

Sempling
Blows /8
SPTN

Type
Number

MATERIAL DESCRIPTION

T (sand and gravel)

By 2T T P A AR SR ORI

Ty

L

"mmnmmmmm

SAND. same fina i madium, dark brown, ory, 8oft (SP)

Ragert GEO_I0A_GAFTH; Fie: MES.GPJ, 652002 P4




Project: MES Stancill Quarry
Project Location: Cecll County, Maryland
Project Number:  88-00000229.00

Log of Boring P-5
Sheet 1 of 1

10

' GEQ_10A_GAITH; Fis MES.QP.: B2 PS5

Elevation,
feat
- Depth
fest
Type

Number

Saropling
Resigtance,
SPT N-Value
Glows / ft

Blows /8 In

Recovery, In.

MATERIAL DESCRIPTION

Graphic Log

Date(s)  4022/2000 - 10/22/2000 B9 E Koubek Gheded . Keshatus
Dril B Total Depth
Moy WA SizaType of Borshole _ 20.0 st
Dn;';o“ Driling Earth Matiers St 36.0® mal
Sampliing Hammer
Lovels) Methodis)  MA Deta NA
Borshole  well instalted. " | Comments
ATIERBERG

g [
i

Plastic
Limit

Watar
Contant, %
Liquid
Limit

Indeax

18

71 (3and and gravel)

| SAND, soms wik, brown 1o ight brown, dry, firm (SP)

25




Report: GEO_10A_GAITH: Fle MES.QPJ 842002 P&

Project: MES Stancill Quarry

Project Number:  89-00000229.00

Project Location: Cecli County, Maryland

Log of Boring P-6

Sheet 1 of 1

Dew(®)  10r23/2000 - 1023/2000

A Kashstus

DNl
ey HaA

Dril Rig
Type

Groungvesiar
Level(s)

MATERIAL DESCRIPTION

Sand, whits, recently excaveied area

i mwommmmmm.mm

Ll—;
4




Project: MES Stanciil Quarry
Project Location: Ceclt County, Maryland
Project Number:  89-00000229.00

Log of Boring P-7

Sheet 1 of 1

Datais)  0v24/2000 - 10/24/2000 Logood . Koubak Ghockod 4. Keshartus
s e T T mow
o D% earn rers s on me
Level(s) Memocyy  MA Data NA
Borsh it instalted Commants
m ‘ ATTERBERG
g EHEREA R ®
e ; 3 2 %‘3 3| 2|2 MATERIAL DESCRIPTION : Z |REMARIKS AND
i 2Els S[EilE |G T
= 2 mg % © o 3 g5|125|a 8

T (sand and grovel)

Jf] Sity SAND, light brown. dry. saf (SM)

JE———

15
10 J 4
20
28 — -
_m - -
: -
| - j —
: ]
3
! - ol -
.
“ 38 = -
g --30 . r
g
E 40




Project: MES Stanclil Quarry
Project Location: Cecil County, Maryland
Project Number:  89-00000229.00

Log of Boring P-8
Sheet1of 3

Dota(d)  10v2212000 - 1072372000 Loveed £ Koubek grecked 5. Kashare
DA% usa pABL TORI DO 450 fyee
e Orilng  Earth Matters Sutece 58,01t mel
Sampiing Hammer
Levei(s) Method(s) MA Data NA
Sacidl Well iInstalind Commenta
SANMPLES ATTERBERG
§ §"'-§ (8 #
: B 250> ) MATERIAL DESCRIPTION e £ |rREmanxs ano
EE §j§53-§z§ 5 igg-sg-immm
wg oFla 5135853 3|5 §|E|25|23
o T (ToPSOIL)
1 . Saoil, dark brown 1
! CLAY, light brown, some sit, dry (CL) i
8- - ' -
.—” -
10- %' CLAY, light brown En orange, dry, firm (CL) ]
15—
_" -
20
25-
e ]
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A-2 WATER LEVEL READINGS



Instrument type : LT-Levelogger 26800

Instrument number : 26800-SO#34615

Location : Piezometer #6 Stancill Quarry

Sample mode : T

Channel 1 : LEVEL

Reference : 0.00 ft

Range : 32.80 f#t

Master level : 0.00 ft

Channel 2 : TEMPERATURE

Reference : -20.00 DEG C

Range :100.00DEG C

Barometric

pressure-

Elevation

Barometric corrected

Barometric Pressure in barometric
Channel1 | Channel 2 | Pressure in | water column |pressure offset| Compensated | Ground Water
No. Date Time (ft) (deg. C) inch Hg equivalent (ft) value Water Level (ft)| Elevation (ft)
1{ 01/08/2002; 20:00:00 10.06 11.42 30.01 34.06 2.90 7.16 1.70
2| 01/09/2002| 8:00:00 9.93 11.17 29.86 33.89 273 7.20 1.74
3| 01/09/2002] 20:00:00 9.72 11.25 29.68 33.69 2.53 719 1.73
4| 01/10/2002| 8:00:00 9.84 11.4 29.81 33.83 2.67 717 1.71
51 01/10/2002 20:00:00 9.86 11.09 29.81 -33.83 2.67 719 1.73
6] 01/11/2002| 8:00:00 9.76 11.37 29.84 33.87 2.71 7.05 1.59
7| 01/11/2002| 20:00:00 9.92 11.08 29.84 33.87 2.71 7.21 1.75
8| 01/12/2002] 8:00:00 10.07 11.35 29.83 33.86 2.70 7.37 1.91
9| 01/12/2002{ 20:00:00 9.82 10.98 29.83 33.86 2.70 7.12 1.66
10| 01/13/2002 8:00:00 9.6 11.09 29.72 33.73 2.57 7.03 1.57
11| 01/13/2002| 20:00:00 9.96 11.22 29.72 33.73 257 7.39 1.93
12| 01/14/2002| 8:00:00(. 10.17 11 30.14 34.21 3.05 7.12 1.66
13| 01/14/2002| 20:00:00 9.98 11.19 30.14 34.21 3.05 6.93 1.47
14| 01/15/2002| 8:00:00 9.92 11.21 30.05 34.11 2.95 6.97 1.51
15| 01/15/2002| 20:00:00 10.04 11.18 30.05 34.11 2.95 7.09 1.63|
16| 01/16/2002| 8:00:00 10.28 11.1 30.21 34.29 3.13 715 1.69]
17| 01/16/2002| 20:00:00 10.23 1117 30.21 34.29 3.13 7.10 1.64
18| 01/17/2002 8:00:00 9.98 11 29.97 34.02 2.86 712 1.66
19| 01/17/2002] 20:00:00 10.03 10.69 29.97 34.02 2.86 7.17 1.71
20{ 01/18/2002] 8:00:00 10.09 11.03 30.14 34.21 3.05 7.04 1.58
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Barometric

pressure-

Elevation

Barometric corrected

- Barometric Pressure in barometric
Channel1 | Channel 2| Pressure in | water column |pressure offset| Compensated | Ground Water
No. Date Time (ft) (deg. C) inch Hg equivalent (ft) value Water Level (ft)| Elevation (ft)
21| 01/18/2002| 20:00:00 10.22 10.83 30.14 34.21 3.05 7.17 1.71
22| 01/19/2002| 8:00:00 10.18 10.86 30.21 34.29 3.13 7.05 1.59
23| 01/19/2002{ 20:00:00 9.77 11.06 29.80 33.82 2.66 7.11 1.65
24| 01/20/2002; 8:00:00 10.07 11.04 30.14 34.21 3.05 7.02 1.56
25| 01/20/2002| 20:00:00 10.15 10.89 30.14 34.21 3.05 7.10 1.64
26| 01/21/2002] 8:00:00 9.93 11.03 30.11 34.17 3.01 6.92 1.46
27 01/21/2002| 20:00:00 9.83 10.85 30.11 34.17 3.01 6.82 1.36
- 28| 01/22/2002| 8:00:00 10.2 10.73 30.38 34.48 3.32 6.88 1.42
29| 01/22/2002| 20:00:00 10.33 10.58 30.38 34.48 3.32 7.01 1.55
30| 01/23/2002| 8:00:00 10.13 10.95 30.38 34.48 3.32 6.81 1.35
31| 01/23/2002| 20:00:00 9.87 10.67 30.38 34.48 3.32 6.55 1.09
32| 01/24/2002| 8:00:00 9.66 10.54 30.11 34.17 3.01 6.65 1.19
33| 01/24/2002| 20:00:00 9.55 10.75 30.11 34.17 3.01 6.54 1.08
34| 01/25/2002! 8:00:00 9.93 10.61 29.67 33.68 2.52 7.41 1.95
35| 01/25/2002; 20:00:00 10.1 10.79 29.67 33.68 2.52 7.58 2.12
36; 01/26/2002| 8:00:00 10.16 10.54 30.30 34.39 3.23 6.93 1.47
37 01/26/2002| 20:00:00 10.11 10.77 30.30 34.39 3.23 6.88 1.42
38| 01/27/2002{ 8:00:00 10.13 10.64 30.22 34.30 3.14 6.99 1.53
39| 01/27/2002{ 20:00:00 10.07 10.53 30.22 34.30 3.14 6.93 1.47
40| 01/28/2002| 8:00:00 10 10.7| 30.15 34.22 3.06 6.94 1.48
41| 01/28/2002| 20:00:00 9.88 10.41 30.15 34.22 3.06 6.82 1.36
42| 01/29/2002| 8:00:00 9.87 10.37 30.15 34.22 3.06 6.81 1.35
43| 01/29/2002| 20:00:00 9.86 10.68 30.15 34.22 3.06 6.80 1.34
44| 01/30/2002| 8:00:00 9.82 10.42 30.15 34.22 3.06 -6.76 1.30
45| 01/30/2002| 20:00:00 10.03 10.73 30.15 34.22 3.06 6.97 1.51
46| 01/31/2002| 8:00:00 10.14 10.71 30.03 34.08 2.92 7.22 1.76
47| 01/31/2002| 20:00:00 10.01 10.65 30.03 34.08 2.92 7.09 1.63
48| 02/01/2002| 8:00:00 9.69 10.4 29.89 33.93 2.77 6.92 1.46
49| 02/01/2002| 20:00:00 9.75 10.65 29.89 33.93 - 2.77 6.98 1.52
50| 02/02/2002| 8:00:00 10.14 10.63 30.33 34.42 3.26 6.88 1.42
51| 02/02/2002| 20:00:00 10.19 10.52 30.39 34.49 3.33 6.86 1.40
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Barometric

pressure-

Elevation

Barometric corrected

Barometric Pressure in barometric _

Channel 1 | Channel 2 | Pressurein | water column |pressure offset Compensated | Ground Water
No. Date Time (ft) (deg. C) inch Hg equivalent (ft) value Water Level (ft)| Elevation (ft)
52| 02/03/2002| 8:00:00 10.02 10.47 30.10 34.16 3.00 7.02 1.56
53| 02/03/2002| 20:00:00 9.68 10.55 30.10 34.16 3.00 6.68 1.22
54| 02/04/2002| 8:00:00 9.49 10.65 29.79 33.81 2.65 6.84 1.38
55| 02/04/2002| 20:00:00 9.63 10.44 29.79 33.81 2.65 6.98 1.52
56| 02/05/2002| 8:00:00 10.01 10.43 30.36 34.46 3.30 6.71 1.25
57| 02/05/2002{ 20:00:00 9.84 10.35 30.18 34.25 3.09 6.75 1.29]
58| 02/06/2002{ 8:00:00 9.94 10.61 30.33 34.42 3.26 6.68 1.22
59| 02/06/2002| 20:00:00 9.83 10.38 30.18 34.25 3.09 6.74 1.28
60| 02/07/2002] 8:00:00 9.59 10.57 30.01 34.06 2.90 6.69 1.23
61| 02/07/2002| 20:00:00 9.41 10.4 29.86 33.89 2.73 6.68 1.22
62| 02/08/2002| 8:00:00 9.6 10.53 30.09 34.15 2.99 6.61 1.15
63| 02/08/2002| 20:00:00 9.6 10.51 30.06 34.12 2.96 6.64 1.18
64| 02/09/2002| 8:00:00 9.94 10.31 30.42 34.53 3.37 6.57 1.11
65| 02/09/2002| 20:00:00 10.05 10.35 30.48 34.59 3.43 6.62 1.16
66| 02/10/2002] 8:00:00 9.93 10.6 30.27 34.36 3.20 6.73 1.27
67| 02/10/2002{ 20:00:00 9.35 10.31 29.83 33.86 2.70 6.65 1.19
68 02/11/2002] 8:00:00 9.31 10.47 29.80 33.82 2.66 6.65 1.19
69 02/11/2002{ 20:00:00 9.8 10.6 30.21 34.29 3.13 6.67 1.21
70| 02/12/2002| 8:00:00 9.69 10.31 30.06 34.12 2.96 6.73 1.27
71| 02/12/2002| 20:00:00 9.49 10.37 29.89 33.93 2.77 6.72 1.26
72| 02/13/2002| 8:00:00 9.7 10.65 30.06 34.12 2.96 6.74 1.28
73| 02/13/2002| 20:00:00 9.96 10.63 30.30 34.39 3.23 6.73 1.27|
74| 02/14/2002| 8:00:00 10.08 10.36 30.45 34.56 3.40 6.68 1.22
75! 02/14/2002| 20:00:00 10.01 10.67 30.39 34.49 3.33 6.68 1.22
76| 02/15/2002| 8:00:00 9.9 10.31 30.27 34.36 3.20 6.70 1.24
77| 02/15/2002| 20:00:00 9.59 10.65 30.01 34.06 2.90 6.69 1.23
78| 02/16/2002| 8:00:00 9.42 10.46 29.89 33.93 2.77 6.65 1.19
79| 02/16/2002| 20:00:00 9.26 10.49 29.71 33.72 2.56 6.70 1.24
80| 02/17/2002| 8:00:00 9.26 10.6 29.77 33.79 2.63 6.63 1.17
81| 02/17/2002| 20:00:00 9.49 10.59 29.98 34.03 2.87 6.62 1.16
82| 02/18/2002|  8:00:00 9.77 10.27 30.27 34.36 3.20 6.57 1.11
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Date

Time

Channel 1
(ft)

Channel 2
(deg. C)

Barometric
Pressure in
inch Hg

Barometric
Pressure in
water column
equivalent (ft)

Barometric
pressure-
Elevation
corrected

barometric

pressure offset
value

Compensated
Water Level (ft)

Ground Water
Elevation (ft)

02/18/2002

20:00:00

9.84

10.59

30.27

34.36

3.20

6.64

1.18

02/19/2002

8:00:00

9.84

10.55

30.30

34.39

3.23

6.61

1.15

02/19/2002

20:00:00

9.71

10.57

30.21

34.29

3.13

6.58

1.12

02/20/2002

8:00:00

9.53

10.37

30.06

34.12

2.96

6.57

1.11

02/20/2002

20:00:00

9.22

10.55

29.80

33.82

2.66

6.56

1.10]

02/21/2002

8:00:00

9.18

10.46

29.83

33.86

2.70

6.48

1.02

02/21/2002

20:00:00

9.23

10.42

29.86

33.89

2.73

6.50

1.04

02/22/2002

8:00:00

9.29

10.3

29.95

33.99

2.83

6.46

1.00]

02/22/2002

20:00:00

9.41

10.35

30.04

34.10

2.94

6.47

1.01

02/23/2002

8:00:00

9.46

10.39

30.15

34.22

3.06

6.40

0.94

02/23/2002

20:00:00

9.44

10.55

30.15

34.22

3.06

6.38

0.92

02/24/2002

8:00:00

9.59

10.27

30.27

34.36

3.20

6.39

0.93

02/24/2002

20:00:00

9.53

10.43

30.24

34.32

3.16

6.37

0.91

02/25/2002

8:00:00

9.52

10.22

30.24

34.32

3.16

6.36

0.90

02/25/2002

20:00:00

9.29

10.56

30.04

34.10

2.94

6.35

0.89

02/26/2002

8:00:00

9

10.27

29.80

33.82

2.66

6.34

0.88

02/26/2002

20:00:00

8.7

10.31

29.62

33.62

2.46

6.24

0.78

02/27/2002

8:00:00

8.86

10.49

29.71

33.72

2.56

6.30

0.84

02/27/2002

20:00:00

8.9

10.25

29.83

33.86

270

6.20

0.74

02/28/2002

8:00:00

9.21

10.31

30.09

34.15

2.99

6.22

0.76

02/28/2002

20:00:00

9.28

10.59

30.21

34.29

3.13

6.15

0.69

03/01/2002

8:00:00

9.55

10.26

30.45

34.56

3.40

6.15

0.69

03/01/2002

20:00:00

9.59

10.53

30.51

34.63

3.47

6.12

0.66

03/02/2002

8:00:00

9.61

10.31

30.54

34.66

3.50

6.11

0.65

03/02/2002

20:00:00

9.17

10.35

30.12

34.19

3.03

6.14

0.68

03/03/2002

8:00:00

8.69

10.52

29.68

33.69

2.53

6.16

0.70

03/03/2002

20:00:00

8.73

10.3

29.74

33.75

2.59

6.14

0.68

03/04/2002

8:00:00

9.03

10.3

30.04

34.10

2.94

6.09

0.63

03/04/2002

20:00:00

9.23

10.34

30.18

34.25

3.09

6.14

0.68

03/05/2002

8:00:00

9.49

10.35

30.42

34.53

3.37

6.12

0.66

03/05/2002

20:00:00

9.39

10.49

30.30

34.39

3.23

6.16

0.70}
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Barometric

pressure-

Elevation

Barometric corrected

Barometric Pressure in barometric
Channel 1 | Channel 2 | Pressurein | water column |pressure offset| Compensated | Ground Water
No. Date Time (ft) (deg. C) inch Hg equivalent (ft) value Water Level (ft)| Elevation (ft)
114| 03/06/2002| 8:00:00 9.4 10.57 30.44 34.55 3.39 6.01 0.55
115| 03/06/2002| 20:00:00 9.24 10.39 30.18 34.25 3.09 6.15 0.69]
116| 03/07/2002| 8:00:00 9.33 10.63 30.27 34.36 3.20 6.13 0.67
117| 03/07/2002| 20:00:00 9.29 10.49 30.27 34.36 3.20 6.09 0.63
118| 03/08/2002| 8:00:00 9.43 10.49 30.42 34.53 3.37 6.06 0.60]
119| 03/08/2002| 20:00:00 9.4 10.41 30.36 34.46 3.30 6.10 0.64
120] 03/09/2002| 8:00:00 9.39 10.65 30.39 34.49 3.33 6.06 0.60]
121} 03/09/2002| 20:00:00 9 10.32 30.01 34.06 2.90 6.10 0.64
122{ 03/10/2002} 8:00:00 9.07 10.6 30.12 34.19 3.03 6.04 0.58
123| 03/10/2002| 20:00:00 9.22 10.32 30.24 34.32 3.16 6.06 0.60]
124| 03/11/2002{ 8:00:00 9.46 10.54 30.48 34.59 3.43 6.03 0.57
125| 03/11/2002| 20:00:00 9.32 10.29 30.33 34.42 3.26 6.06 0.60]
126| 03/12/2002| 8:00:00 9.19 10.49 30.21 34.29 3.13 6.06 0.60]
127| 03/12/2002| 20:00:00 9.06 10.57 30.12 34.19 3.03 6.03 0.57
128| 03/13/2002| 8:00:00 8.86 10.33 29.95 33.99 2.83 6.03 0.57
129| 03/13/2002| 20:00:00 8.67 10.3 29.80 33.82 2.66 6.01 0.55
130| 03/14/2002| 8:00:00 8.89 10.24 30.04 34.10 2.94 5.95 0.49]
131| 03/14/2002| 20:00:00 8.93 10.26 -30.04 34.10 2.94 5.99 0.53
132| 03/15/2002| 8:00:00 8.91 10.54 30.01 34.06 2.90 6.01 0.55
133| 03/15/2002| 20:00:00 8.77 10.53 29.86 33.89 2.73 6.04 0.58
134| 03/16/2002] 8:00:00 8.74 10.59 29.86 33.89 2.73 6.01 0.55
135| 03/16/2002| 20:00:00 9.09 10.27 30.15 34.22 3.06 6.03 0.57
136| 03/17/2002] 8:00:00 9.39 10.24 30.42 34.53 3.37 6.02 0.56
137| 03/17/2002| 20:00:00 9.34 10.31 30.39 34.49 3.33 6.01 0.55
138] 03/18/2002| 8:00:00 9.21 10.28 30.24 34.32 3.16 6.05 0.59]
139| 03/18/2002| 20:00:00 9.2 10.31 30.24 34.32 3.16 6.04 0.58
140| 03/19/2002| 8:00:00 9.34 10.36 30.36 34.46 3.30 6.04 0.58
141] 03/19/2002| 20:00:00 9.32 10.31 30.33 34.42 3.26 6.06 0.60]
142} 03/20/2002| 8:00:00 9.11 10.4 30.09 34.15 2.99 6.12 0.66
143| 03/20/2002| 20:00:00 8.89 10.34 29.92 33.96 2.80 6.09 0.63
144| 03/21/2002}  8:00:00 9.07 10.32 30.04 34.10 2.94 6.13 0.67

Page 5 april4Furnace Bay Levellogger Readings.xls




Barometric
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pressure-

Elevation

Barometric corrected

Barometric Pressure in barometric
Channel 1 | Channel 2 | Pressure in | water column |pressure offset| Compensated | Ground Water
No. Date Time (ft) (deg. C) inch Hg equivalent (ft) value Water Level (ft)| Elevation (ft)
145| 03/21/2002| 20:00:00 8.79 10.62 29.71 33.72 2.56 6.23 0.77
146| 03/22/2002( 8:00:00 9.33 10.31 30.15 34.22 3.06 6.27 0.81
147| 03/22/2002| 20:00:00 9.43 10.43 30.15 34.22 3.06 6.37 0.91
148| 03/23/2002| 8:00:00 9.53 10.57 30.21 34.29 3.13 6.40 0.94
149| 03/23/2002| 20:00:00 9.35 10.63 29.98 34.03 2.87 6.48 1.02
150| 03/24/2002| 8:00:00 9.59 10.45 30.15 34.22 3.06 6.53 1.07
151| 03/24/2002| 20:00:00 9.51 10.51 30.04 34.10 294 6.57 1.11
152 03/25/2002{ 8:00:00 9.71 10.28 30.21 34.29 3.13 6.58 1.12
153| 03/25/2002{ 20:00:00 9.81 10.28 30.27 34.36 3.20 6.61 1.15
154| 03/26/2002| 8:00:00 9.79 10.32 30.24 34.32 3.16 6.63 1.17
155| 03/26/2002| 20:00:00 9.35 10.3 29.92 33.96 2.80 6.55 1.09
156; 03/27/2002( 8:00:00 9.5 10.27 30.01 34.06 2.90 6.60 1.14
157| 03/27/2002{ 20:00:00 9.61 10.32 30.09 34.15 2.99 6.62 1.16
158| 03/28/2002| 8:00:00 9.74 10.33 30.21 34.29 3.13 6.61 1.15
159| 03/28/2002| 20:00:00 9.63 10.27 30.09 34.15 2.99 6.64 1.18
160| 03/29/2002| 8:00:00 9.71 10.33 30.12 34.19 3.03 6.68 1.22
161| 03/29/2002| 20:00:00 9.5 10.53 29.92 33.96 2.80 6.70 1.24
162| 03/30/2002] 8:00:00 9.42 10.25 29.83 33.86 270 6.72 1.26
163| 03/30/2002] 20:00:00 9.63 10.26 30.01 34.06 2.90 6.73 1.27
164| 03/31/2002 8:00:00 9.7 10.49 30.09 34.15 2.99 6.71 1.25
165| 03/31/2002| 20:00:00 9.53 10.53 29.92 33.96 2.80 6.73 1.27
166| 04/01/2002| 8:00:00 9.44 10.49 29.86 33.89 273 6.71 1.25
167| 04/01/2002| 20:00:00 9.62 10.26 29.98 34.03 2.87 6.75 1.29
168| 04/02/2002| 8:00:00 9.78 10.27 30.12 34.19 3.03 6.75 1.29
169| 04/02/2002| 20:00:00 9.53 10.21 29.89 33.93 2.77 6.76 1.30
170] 04/03/2002{ 8:00:00 9.42 10.29 29.83 33.86 2.70 6.72 1.26}
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Stancill Quarry, Furnace Bay

Project # 01116.00

Instrument type : LT-Levelogger 26800

Instrument number : 26800-S0#34615

Location : Piezometer #6 Stancill Quarry

Sample mode : T

Channel 1 : LEVEL

Reference : 0.00 ft

Range : 32.80 ft

Master level ; 0.00 ft

Channel 2 : TEMPERATURE =

Reference : -20.00 DEG C

Range : 100.00 DEG C

Pressure in
Channel 1 | Channel 2 | water column Compensated
No. Date Time | (ft) (deg. C) | equivalent (ft) | Water Level (ft)
1| 12/11/2001| 12:00:00 10.62 12.17 1.44 9.18
2| 12/11/2001| 13:00:00 10.63 12.12 1.44 9.19
3| 12/11/2001| 14:00:00]. 10.6 12.09 1.44 9.16
4| 12/11/2001| 15:00:00 10.6 12.08 1.44 9.16
5| 12/11/2001| 16:00:00 10.61 12.08 1.44 9.17
6| 12/11/2001| 17.00:00 10.65 12.12 1.43 9.22
7| 12/11/2001| 18:00:00 10.68 12.09 1.43 9.25
8| 12/11/2001|] 19:00:00 10.68 12.07 1.43 9.25
9| 12/11/2001| 20:00:00 10.69 12.1 1.43 9.26
10| 12/11/2001| 21:00:00 10.72 12.09 1.43 9.29
11| 12/11/2001]| 22:00:00 10.7 12.09 1.43 9.27
12| 12/11/2001| 23:00:00 10.73 121 1.43 9.30
13} 12/12/2001 0:00:00 10.73 12.12 1.43 9.30
14| 12/12/2001 1:00:00 10.72 12.09 1.43 9.29
15| 12/12/2001 2:00:00 10.72| 12.09 1.43 9.29
16| 12/12/2001 3:00:00 10.74 12.13 1.42 9.32
17| 12/12/2001 4:00:00 10.73 12.15 1.42 9.31
18| 12/12/2001 5:00:00 10.75 12.11 1.42 9.33
19{ 12/12/2001 6:00:00 10.75 12.1 1.42 9.33
20, 12/12/2001 7:00:00 10.77 12.1 1.42 9.35
21| 12/12/2001 8:00:00 10.78 12.07 1.42 9.36
22| 12/12/2001 9:00:00 10.79 12.2 1.42 9.37
23| 12/12/2001| 10:00:00 10.78 12.11 1.42 9.36
24| 12/12/2001| 11:00:00 10.76 12.14 1.42 9.34
25| 12/12/2001} 12:00:00 10.73 12.12 1.41 9.32
26 12/12/2001| 13:00:00 10.7 12.1 1.41 9.29
27| 12/12/2001| 14:00:00 10.67 12.12 1.41 9.26
28] 12/12/2001| 15:00:00 10.64 12.1 1.41 9.23
29| 12/12/2001| 16:00:00 10.64 12.09 1.41 9.23
30} 12/12/2001| 17:00:00 10.64 12.09 1.41 9.23
31| 12/12/2001| 18:00:00 10.61 12.07 1.41 9.20
32| 12/12/2001| 19:00:00 10.62 12.07 1.41 9.21
33| 12/12/2001| 20:00:00 10.64 12.08 1.41 9.23
34| 12/12/2001| 21:00:00 10.6 12.11 1.40 9.20
35{ 12/12/2001|{ 22:00:00 10.59 12.08 1.40 9.19
Page 1 furnace bay hourly levels.XLS




_ . ) _
. . ;
-~ v

36| 12/12/2001; 23:00:00 10.55 12.13 1.40 9.15
37| 12/13/2001|  0:00:00 10.53 12.18 1.40 9.13
38| 12/13/2001|" 1:00:00 10.5 12.11 1.40 9.10
39] 12/13/2001|  2:00:00 10.47 12.12 1.40 9.07
40| 12/13/2001]  3:00:00 10.42 12.09 1.40 9.02
41} 12/13/2001] 4:00:00 10.39 12.08 1.40 8.99
42| 12/13/2001]  5:00:00 10.38 12.12 1.40 8.98
43| 12/13/2001| 6:00:00 10.35 1213 1.40 8.95
44| 12/13/2001| 7:00:00 10.35 121 1.39 8.96
45| 12/13/2001] 8:00:00 10.33 12.11 1.39 8.94
46| 12/13/2001]  9:00:00 10.32 12.08 1.39 8.93
47| 12/13/2001] 10:00:00 10.31 12.12 1.39 8.92
48| 12/13/2001| 11:00:00 10.29 12.08 1.39 8.90
49| 12/13/2001| 12:00:00 10.26 12.08 1.39 8.87
50| 12/13/2001| 13:00:00 10.24 12.07 1.39 8.85
51; 12/13/2001| 14:00:00 10.21 12.08 1.39 8.82
52| 12/13/2001| 15:00:00 10.18 12.08 1.39 8.79
53] 12/13/2001| 16:00:00 10.2 12.12 1.38 8.82
54| 12/13/2001| 17:00:00 10.18 12.17 1.38 8.80
55| 12/13/2001| 18:00:00 10.21 12.1 1.38 8.83
56| 12/13/2001]| 19:00:00 10.21 12.13 1.38 8.83
57| 12/13/2001| 20:00:00 10.19 12.08 1.38 8.81
58| 12/13/2001| 21:00:00 10.19 12.13 1.38 8.81
59| 12/13/2001| 22:00:00 10.16 12.06 1.38 8.78
60| 12/13/2001| 23:00:00 10.18 12.05 1.38 8.80
61| 12/14/2001|  0:00:00 10.19 12.07 1.38 8.81
62| 12/14/2001| 1:00:00 10.18 12.09 1.37 8.81
63| 12/14/2001|  2:00:00 10.19 12.1 1.37 8.82
64| 12/14/2001|  3:00:00 10.18 12.09 1.37 8.81
65| 12/14/2001) 4:00:00 10.18 12.09 1.37 8.81
66| 12/14/2001| 5:00:00 10.19 12.14 1.37 8.82
67| 12/14/2001| 6:00:00 10.19 12.12 1.37 8.82
68| 12/14/2001| 7:00:00 10.17 12.07 1.37 8.80
69| 12/14/2001| 8:00:00 10.18 12.1 1.37 8.81
70| 12/14/2001] 9:00:00 10.18 12.09 1.37 8.81
71| 12/14/2001} 10:00:00 10.15 12.19 1.37 8.78
72| 12/14/2001| 11:00:00 10.11 12.17 1.36 8.75
73| 12/14/2001| 12:00:00 10.09 12.07 1.36 8.73
74| 12/14/2001| 13:00:00 10.02 12.11 1.36 8.66
75| 12/14/2001| 14:00:00 10 12.18 1.36 8.64
76| 12/14/2001| 15:00:00 9.98 12.06 1.36 8.62
77| 12/14/2001| 16:00:00 9.96 12.04 1.36 8.60
78| 12/14/2001| 17:00:00 9.93 12.05 1.36 8.57
79| 12/14/2001| 18:00:00 9.93 12.07 1.36 8.57
80| 12/14/2001| 19:00:00 9.93 12.08 1.36 8.57
81| 12/14/2001] 20:00:00 9.9 12.21 1.35 8.55
82| 12/14/2001| 21:00:00 9.93 12.12 1.35 8.58
83| 12/14/2001| 22:00:00 9.94 12.03 1.35 8.59
84| 12/14/2001| 23:00:00 9.99 12.09 1.35 8.64
85| 12/15/2001]|  0:00:00 10 12.09 1.35 8.65
86| 12/15/2001| 1:00:00 10.05 12.05 1.35 8.70
87| 12/15/2001|  2:00:00 10.09 12.07 1.35 8.74
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88| 12/15/2001] 3:00:00 10.13 12.07 1.35 8.78
89| 12/15/2001| 4:00:00 10.15 12.06 1.35 8.80
90| 12/15/2001{ 5:00:00 10.2 12.09 1.34 8.86
91| 12/15/2001{ 6:00:00 10.26 12.09 1.34 8.92
92| 12/15/2001| 7:00:00 10.33 12.07 1.34 8.99
93| 12/15/2001| 8:00:00 10.38 12.08 1.34 9.04
94| 12/15/2001|  9:00:00 10.43 12.08 1.34 9.09
95| 12/15/2001| 10:00:00 10.44 12.11 1.34 9.10
96| 12/15/2001| 11:00:00 10.5 12.08 1.34 9.16
97| 12/15/2001} 12:00:00 10.5 12.09 1.34 9.16
98| 12/15/2001| 13:00:00 10.5 12.07 1.34 9.16
99| 12/15/2001| 14:00:00 10.5 12.05 1.34 9.16
100| 12/15/2001| 15:00:00 10.5 12.04 1.33 9.17
101| 12/15/2001| 16:00:00 10.54 12.14 1.33 9.21
102 12/15/2001| 17:00:00 10.57 12.07 1.33 9.24
103| 12/15/2001| 18:00:00 10.62 12.07 1.33 9.29
104| 12/15/2001| 19:00:00 10.67 12.05 1.33 9.34
105| 12/15/2001] 20:00:00 10.66 12.07 1.33 9.33
106{ 12/15/2001| 21:00:00 10.68 12.04 1.33 9.35
107] 12/15/2001| 22:00:00 10.66 12.01 1.33 9.33
108| 12/15/2001; 23:00:00 10.68 12.13 1.33 9.35
109| 12/16/2001 0:00:00 10.66 12.04 1.32 9.34
110| 12/16/2001 1:00:00 10.68 12.08 1.32 9.36
111 12/16/2001 2:00:00 10.66 12.05 1.32 9.34
112| 12/16/2001| 3:00:00 10.69 12.05 1.32 9.37
113| 12/16/2001} 4:00:00 10.69 12.06 1.32 9.37
114| 12/16/2001 5:00:00 10.73 12.16 1.32 9.41
115| 12/16/2001 6:00:00 10.72 12.01 1.32 9.40
116} 12/16/2001] 7:00:00 10.72 12.05 1.32 9.40
117| 12/16/2001 8:00:00 10.75 12.04 1.32 9.43
118| 12/16/2001{ 9:00:00 10.76 1217 1.31 9.45
119| 12/16/2001| 10:00:00 10.73 12.08 1.31 9.42
120| 12/16/2001| 11:00:00 10.73 12.07 1.31 9.42
121{ 12/16/2001| 12:00:00 10.69 12.21 1.31 9.38
122| 12/16/2001| 13:00:00 10.66 12.07 1.31 9.35
123| 12/16/2001| 14:00:00 10.63| . 12.02 1.31 9.32
124| 12/16/2001| 15:00:00 10.65 12.08 1.31 9.34
125| 12/16/2001| 16:00:00 10.63 12.1 1.31 9.32
126| 12/16/2001| 17:00:00 10.64 12.17 1.31 9.33
127| 12/16/2001| 18:00:00 10.61 12.19 1.31 9.30
128} 12/16/2001| 19:00:00 10.6 12.05 ©1.30 9.30
129| 12/16/2001| 20:00:00 10.63 12.09 1.30 9.33
130 12/16/2001] 21:00:00 10.59 12.1 1.30 9.29
131| 12/16/2001| 22:00:00 10.57 12.01 1.30 9.27
132| 12/16/2001| 23:00:00 10.55 12.17 1.30 9.25
133| 12/17/2001 0:00:00 10.52 12.03 1.30 9.22
134| 12/17/2001 1:00:00 10.5 12.1 1.30 9.20
135| 12/17/2001| 2:00:00 10.48 121 1.30 9.18
136] 12/17/2001| 3:00:00 10.46 12.05 1.30 9.16
137| 12/17/2001} 4:00:00 10.43 12.01 1.29 9.14
138| 12/17/2001 5:00:00 10.39 12.01 1.29 9.10
139| 12/17/2001 6:00:00 10.39 12.04 1.29 9.10
Page 3 furnace bay hourly levels.XLS




b
. B 4
- = . .

- W

140| 12/17/2001} 7:00:00 10.37 12.07 1.29 9.08
141| 12/17/2001 8:00:00 10.36 12.05 1.29 9.07
142} 12/17/2001| 9:00:00 10.31 12 1.29 9.02
143| 12/17/2001| 10:00:00 10.29 12 1.29 9.00
144| 12/17/2001| 11:00:00 10.24 12.14 1.29 8.95
145|-12/17/2001| 12:00:00 10.17 12.01 1.29 8.88
146| 12/17/2001| 13:00:00 10.12 12.05 1.28 8.84
147] 12/17/2001| 14:00:00 10.05 12.01 1.28 8.77
148| 12/17/2001| 15:00:00 10 12.01 1.28 8.72
149| 12/17/2001] 16:00:00 '9.96 12.02 1.28 8.68
150| 12/17/2001| 17:00:00 9.96 12.05 1.28 8.68
151] 12/17/2001| 18:00:00 9.9 12.04 1.28 8.62
152| 12/17/2001| 19:00:00 9.87 12.05 1.28 8.59
153| 12/17/2001| 20:00:00 9.83 12.17 1.28 8.55
154} 12/17/2001} 21:00:00 9.79 12.07 1.28 8.51
155! 12/17/2001| 22:00:00 9.76 12.09 1.28 8.48
156| 12/17/2001| 23:00:00 9.67 12.05]. 1.27 8.40
157| 12/18/2001| 0:00:00 9.65 12.07 1.27 8.38
158| 12/18/2001 1:00:00 9.6 12 1.27 8.33
-159| 12/18/2001| 2:00:00 9.53 12.01 1.27 8.26
160| 12/18/2001 3:00:00 9.47 1212 1.27 8.20
161| 12/18/2001 4:00:00 9.43 12.02 1.27 8.16
162| 12/18/2001|  5:00:00 9.41 12.01 1.27 8.14
163| 12/18/2001| 6:00:00 9.47 12 1.27 8.20
164| 12/18/2001 7:00:00 9.51 12.05 1.27 8.24
165| 12/18/2001| 8:00:00 9.58 12.07 1.26 8.32
166| 12/18/2001 9:00:00 9.63 11.97 1.26 8.37
167| 12/18/2001} 10:00:00 9.67 12.04 1.26 8.41
168| 12/18/2001| 11:00:00 9.7 11.97 1.26 8.44
169| 12/18/2001| 12:00:00 9.7 12.01 1.26 8.44
170| 12/18/2001| 13:00:00 9.74 12.03 1.26 8.48
171] 12/18/2001| 14:00:00 9.74 11.99 1.26 8.48
172| 12/18/2001| 15:00:00 9.77 12.01 1.26 8.51
173| 12/18/2001{ 16:00:00 9.82 12.04 1.26 8.56
174| 12/18/2001| 17:00:00 9.86 12.02 1.25 8.61
175| 12/18/2001} 18:00:00 9.87 12.01 1.25 8.62
176! 12/18/2001] 19:00:00 9.9 12.09 1.25 8.65
177| 12/18/2001| 20:00:00 9.91 11.99 1.25 8.66
178] 12/18/2001| 21:00:00 9.95 12.16 1.25 8.70
1791 12/18/2001| 22:00:00 9.96 11.97 1.25 8.71
180| 12/18/2001| 23:00:00 9.98 12.03 1.25 8.73
181] 12/19/2001 0:00:00 9.99 11.97 1.25 8.74
182} 12/19/2001 1:00:00 10 11.99 1.25 8.75
183]| 12/19/2001 2:00:00 10.04 12.03 1.25 8.79
184 12/19/2001 3:00:00 10.06 11.99 1.24 8.82
185| 12/19/2001| 4:00:00 10.06 12.11 1.24 8.82
186| 12/19/2001 5:00:00 10.08 11.99 1.24 8.84
187| 12/19/2001 6:00:00 10.08 12.01 1.24 8.84
188| 12/19/2001| 7:00:00 10.09 12.01 1.24 8.85
189] 12/19/2001| 8:00:00 10.11 12 1.24 8.87
190| 12/19/2001 9:00:00 10.13 12.03 1.24 8.89
191 12/19/2001| 10:00:00 10.12 11.96 1.24 8.88
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296| 12/23/2001| 19:00:00 10.06 11.89 1.12 8.94
297| 12/23/2001{ 20:00:00 10.02 11.91 1.12 8.90
298| 12/23/2001| 21:00:00 9.99 11.89 1.12 8.87
299| 12/23/2001| 22:00:00 9.96 11.89 1.12 8.84
300| 12/23/2001| 23:00:00 9.91 12.02 1.12]. 8.79
301| 12/24/2001 0:00:00 9.93 11.92 1.12 8.81
302| 12/24/2001 1:00:00 9.88 11.88 1.12 8.76
303 12/24/2001 2:00:00 9.89 12.01 1.12 8.77
304| 12/24/2001 3:00:00 9.88 11.92 1.12 8.76
305| 12/24/2001 4:00:00 9.87 11.98 1.11 8.76
306| 12/24/2001 5:00:00 9.88 11.87 1.11 8.77
307| 12/24/2001 6:00:00 9.89 12.02 1.11 8.78
308| 12/24/2001 7:.00:00 9.87 11.89 1.11 8.76
309| 12/24/2001| 8:00:00 9.92 11.97 1.11 8.81
310| 12/24/2001 9:00:00 9.92 11.94 1.11 8.81
311| 12/24/2001| 10:00:00 9.91 11.93 1.11 8.80
312| 12/24/2001| 11:00:00 9.89 11.93 1.11 8.78
313] 12/24/2001| 12:00:00 9.87 12.01 1.11 8.76
314| 12/24/2001] 13:00:00 9.87 12.04 1.11 8.76
315| 12/24/2001| 14:00:00 9.87 11.91 1.10 8.77
316| 12/24/2001| 15:00:00 . 9.87 11.86 1.10 8.77
317| 12/24/2001| 16:00:00 9.87 11.93 1.10 8.77
318| 12/24/2001| 17:00:00 9.89 11.93 1.10 8.79
319| 12/24/2001| 18:00:00 9.92 11.89 1.10 8.82
320| 12/24/2001| 19:00:00 9.94 11.92 1.10 8.84
321| 12/24/2001| 20:00:00 9.98 11.87 1.10 8.88
322| 12/24/2001; 21:00:00 10.01 11.89 1.10 8.91
323| 12/24/2001| 22:00:00 10.01 11.93 1.10 8.91
324| 12/24/2001| 23:00:00 10.01 12.05 1.09 8.92
325| 12/25/2001| 0:00:00 10.01 11.89 1.09 8.92
326] 12/25/2001 1:00:00 10.04 11.88 1.09 8.95
327| 12/25/2001 2:00:00 10.06 11.86 1.09 8.97
328, 12/25/2001 3:00:00 10.05 11.99 1.09 8.96
329| 12/25/2001 4:00:00 10.07 11.88 1.09 8.98
330| 12/25/2001 5:00:00 10.1 11.87 1.09 9.01
331] 12/25/2001 6:00:00 10.1 11.86 1.09 9.01
332| 12/25/2001 7:00:00 10.12 11.85 1.09 9.03
333| 12/25/2001 8:00:00 10.16 11.89 1.08 9.08
334| 12/25/2001 9:00:00 10.18 11.88 1.08 9.10
335| 12/25/2001| 10:00:00 10.16 11.85 1.08 9.08
336] 12/25/2001| 11:00:00 10.14 11.83 1.08 9.06
337| 12/25/2001| 12:00:00 10.1 11.88 1.08 9.02
338| 12/25/2001| 13:00:00 10.11 11.89 1.08 9.03
339] 12/25/2001| 14:00:00 10.09 11.85 1.08 9.01
340; 12/25/2001| 15:00:00 10.07 11.85 1.08 8.99
341| 12/25/2001| 16:00:00 10.08 11.83 1.08 9.00
342, 12/25/2001] 17.00.:00 10.07 11.87 1.08 8.99
343| 12/25/2001| 18:00:00| 10.09 12.01 1.07 9.02
344| 12/25/2001| 19:00:00 10.11 11.85 1.07 9.04
345| 12/25/2001| 20:00:00 10.12 11.87 1.07 9.05
346| 12/25/2001| 21:00:00 10.11 11.87 1.07 9.04
347| 12/25/2001] 22:00:00 10.11 11.85 1.07 9.04
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452| 12/30/2001| 7:00:00 10.08 11.75 0.96 9.12
453| 12/30/2001] 8:00:00 10.09 11.84 0.96 9.13
454| 12/30/2001]  9:00:00 10.12 11.75 0.96 9.16
455| 12/30/2001| 10:00:00 10.13 11.66 0.95 9.18
456| 12/30/2001| 11:00:00 10.12 11.71 0.95 9.17
457| 12/30/2001| 12:00:00 10.09 11.84 0.95 9.14
458| 12/30/2001| 13:00:00 10.08 11.71 0.95 9.13
459| 12/30/2001| 14:00:00 10.07 11.83 0.95 9.12
460| 12/30/2001] 15:00:00 10.08 11.79 0.95 9.13
461| 12/30/2001| 16:00:00 10.09 11.75 0.95 9.14
462| 12/30/2001| 17:00:00 10.08 11.66 0.95 9.13
463| 12/30/2001| 18:00:00 10.11 11.84 0.95 9.16
464| 12/30/2001]| 19:00:00 10.12 11.64 0.94 9.18
465| 12/30/2001| 20:00:00 10.15 11.62 0.94 9.21
466| 12/30/2001| 21:00:00 10.15 11.69 0.94 9.21
467| 12/30/2001| 22:00:00 10.15 11.81 0.94 9.21
468| 12/30/2001| 23:00:00 10.17 11.87 0.94 9.23
469| 12/31/2001|  0:00:00 10.16 11.79 0.94 9.22
470| 12/31/2001|  1:00:00 10.16 11.73 0.94 9.22
471| 12/31/2001}  2:00:00 10.18 11.81 0.94 9.24
472| 12/31/2001 3:00:00 10.22 11.68 0.94 9.28
473| 12/31/2001|  4:00:00 10.17 11.65 0.93 9.24
474| 12/31/2001|  5:00:00 1017 11.79 0.93 9.24
475| 12/31/2001 6:00:00 10.19 11.62 0.93 9.26
476| 12/31/2001|  7:00:00 10.18 11.75 0.93 9.25
477| 12/31/2001|  8:00:00 10.21 11.62 0.93 9.28
478| 12/31/2001| 9:00:00 10.23 11.75 0.93 9.30
479| 12/31/2001| 10:00:00 10.23 11.83 0.93 9.30
480| 12/31/2001| 11:00:00 10.2 11.81 0.93 9.27
481| 12/31/2001| 12:00:00 10.17 11.64 0.93 9.24
482| 12/31/2001| 13:00:00 10.15 11.76 0.93 9.22
483| 12/31/2001| 14:00:00 10.14 11.61 0.92 9.22
484| 12/31/2001| 15:00:00 10.12 11.63 0.92 9.20
485| 12/31/2001| 16:00:00 10.12 11.6 0.92 9.20
486| 12/31/2001| 17:00:00 10.14 11.59 0.92 9.22
487| 12/31/2001| 18:00:00 10.18 11.61 0.92 9.26
488| 12/31/2001| - 19:00:00 10.18 11.61 0.92 9.26
489| 12/31/2001| 20:00:00 10.19 11.61 0.92 9.27
490| 12/31/2001| 21:00:00 10.18 11.81 0.92 9.26
491| 12/31/2001| 22:00:00 10.2 11.77 0.92 9.28
492| 12/31/2001]| 23:00:00 10.17 11.62 0.91 9.26
493| 01/01/2002|  0:00:00 10.19 11.63 0.91 9.28
494| 01/01/2002|  1:00:00 10.2 11.79 0.91 9.29
495| 01/01/2002|  2:00:00 10.2 11.6 0.91 9.29
496| 01/01/2002|  3:00:00 10.21 11.6 0.91 9.30
497 01/01/2002]  4:00:00 10.2 11.59 0.91 9.29
498| 01/01/2002|  5:00:00 10.19 11.61 0.91 9.28
499, 01/01/2002|  6:00:00 10.21 11.59 0.91 9.30
500| 01/01/2002|  7:00:00 10.23 11.75 0.91 9.32
501| 01/01/2002|  8:00:00 10.24 11.62 0.91 9.34
502| 01/01/2002]  9:00:00 10.26 11.75 0.90 9.36
503( 01/01/2002| 10:00:00 10.27 11.64 0.90 9.37
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608| 01/05/2002| 19:00:00 10.18 11.35 0.79 9.39
609| 01/05/2002| 20:00:00 10.19 11.62 0.79 9.40
610| 01/05/2002| 21:00:00 10.16 11.35 0.79 9.37
611| 01/05/2002| 22:00:00 10.16 11.39 0.79 9.37
612| 01/05/2002| 23:00:00 10.13 11.49 0.79 9.34
- 613| 01/06/2002|  0:00:00 10.12 11.71 0.79 9.33
614| 01/06/2002|  1:00:00 10.12 11.56 0.78 9.34
615| 01/06/2002|  2:00:00 10.11 11.56 0.78 .9.33
616| 01/06/2002|  3:00:00 10.1 11.54 0.78 9.32
617| 01/06/2002|  4:00:00 10.07 11.51 0.78 9.29
618| 01/06/2002|  5:00:00 10.06 11.6 0.78 9.28
619| 01/06/2002|  6:00:00 10.06 11.49 0.78 9.28
620| 01/06/2002|  7:00:00 10.06 11.55 0.78 9.28
621| 01/06/2002|  8:00:00 10.02 11.39 0.78 9.24
622| 01/06/2002|  9:00:00 10.01 11.41 0.78 9.23
623| 01/06/2002| 10:00:00 10.01 11.57 0.77 9.24
624| 01/06/2002| 11:00:00 9.95 11.41 0.77 9.18
625| 01/06/2002| 12:00:00 9.9 11.49 0.77 9.13
626| 01/06/2002| 13:00:00 9.85 11.52 - 0.77 9.08
627| 01/06/2002| 14:00:00 9.77 11.39 0.77 9.00
628| 01/06/2002| 15:00:00 9.67 11.58 0.77 8.90
629| 01/06/2002| 16:00:00 9.6 11.6 0.77 8.83
630| 01/06/2002| 17:00:00 9.56 11.52 0.77 8.79
631| 01/06/2002| 18.00:00 9.47 11.38 0.77 8.70
632| 01/06/2002] 19:00:00 9.5 11.34 0.76 8.74
633| 01/06/2002| 20:00:00 9.49 11.35 0.76 8.73
634| 01/06/2002| 21:00:00 9.49 11.63 0.76 8.73
635| 01/06/2002| 22:00:00 9.51 11.55 0.76 8.75
636| 01/06/2002| 23:00:00 9.49 11.43 0.76 8.73
637| 01/07/2002|  0:00:00 9.52 11.54 0.76 8.76
638| 01/07/2002] 1:00:00 9.53 11.5 0.76 8.77
639| 01/07/2002|  2:00:00 9.56 11.33 0.76 8.80
640| 01/07/2002|  3:00:00 9.58 11.52 0.76 8.82
641| 01/07/2002|  4:00:00 9.58 11.43 0.76 8.82
642| 01/07/2002| 5:00:00 9.58 11.51 0.75 8.83
643| 01/07/2002| 6:00:00 9.6 11.55 0.75 8.85
644| 01/07/2002|  7:00:00 9.62 11.58 0.75 8.87
645| 01/07/2002|  8:00:00 9.64 11.58 0.75 8.89
646| 01/07/2002| 9:00:00 9.65 11.35 0.75 8.90
647| 01/07/2002| 10:00:00 9.65 11.57 0.75 8.90
648| 01/07/2002| 11:00:00 9.65 11.43 0.75 8.90
649| 01/07/2002| 12:00:00 9.65 11.32 0.75 8.90
650| 01/07/2002| 13:00:00 9.64 11.42 0.75 8.89
651| 01/07/2002| 14:00:00 9.65 11.45 0.74 8.91
652| 01/07/2002| 15:00:00 9.66 11.39 0.74 8.92
653| 01/07/2002; 16:00:00 9.68 11.51 0.74 8.94
654| 01/07/2002| 17:00:00 9.71 11.5 0.74 8.97
655| 01/07/2002| 18:00:00 9.74 11.39 0.74 9.00
656| 01/07/2002| 19:00:00 9.76 11.4 0.74 9.02
657 01/07/2002| 20:00:00 9.81 11.47 0.74 9.07
658| 01/07/2002| 21:00:00| 9.81 11.51 0.74 9.07
659| 01/07/2002| 22:00:00 9.84 11.41 0.74 9.10
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660| 01/07/2002| 23:00:00 9.86 11.29 0.73 9.13
661| 01/08/2002| 0:00:00 9.87 11.37 0.73 9.14
662 01/08/2002| 1:00:00 9.91 11.51 0.73 9.18
663| 01/08/2002| 2:00:00 .9.93 11.55 0.73 9.20
664| 01/08/2002] 3:00:00 9.97 11.35 0.73 9.24
665| 01/08/2002] 4:00:00 9.98 11.52 0.73 9.25
666 01/08/2002| 5:00:00 10 11.29 0.73 9.27
667| 01/08/2002| 6:00:00 10.03 11.52 0.73 9.30
668 01/08/2002| 7:00:00 10.05 11.33 0.73 9.32
669, 01/08/2002| 8:.00:00 10.09 11.25 0.73 9.36
670; 01/08/2002| 9:00:00 10.09 11.29 0.72 9.37
671| 01/08/2002| 10:00:00 10.12 11.45 0.72 9.40
672| 01/08/2002| 11:00:00 10.11 11.52 0.72 9.39
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g OW.

STANCILLS INC. QUARRY
PERMEABILITY TESTS

On June 4, 2002, two soil test borings were installed in the overburden at the
Stancills Inc. Quarry. The first test boring, designated Well No.1 was drilled to
approximately 45 feet deep. -The second boring (Well No. 2) was drilled to
approximately 25 feet deep. Both test wells were installed and completed in accordance
with Ainerican Sucicty for Testing and Materials (ASTM) Standard D 6391 - 99, Four-
inch diameter PVC casing was used to case the wells. No water was encountered during
drilling of the test borings.

On June 5, 2002, vertical and horizontal permeability tests were conducted on the
two test wells. Data was recorded in the field using the falling head method as specified
in ASTM D 6391 - 99. This method was designed to determine permeability values that
are the maximum possible in the vertical direction and the minimum possible for the

- horizontal direction.

Vertical permeability tests were conducted first. For the test on Well No. 2, the
entire length of the PVC casing was filled with water. The temperature of the water was

recorded in order to allow for kinematic viscosity adjustments in the calculations. The
depth to water versus time was then recorded at various increments. For the vertical
permeability test on Well No. 1, the PVC casing was filled to as higha depth as possible.
It was not possible to fill the casing of Well No. 1 to its top due to a more permeable
layer that was encountered at the bottom of this boring. Otherwise, the vertical

permeability test proceeded in the same manner as for Well No. 2.

After completion of each vertical permeability test, the on-site drill rig was used
to extend the depth of each test well below the bottom ot the PVC casing. The welis
were deepened within the inside diameter of the installed casing, to depths as specified in
ASTM D 6391 - 99. Upon completion of deepening of the wells and removal of any
residual water, horizontal permeability test data were obtained using the same procedures

used for the vertical permeability tests.

Using the formulae in ASTM D 6391 - 99, vertical and horizontal permeability
values were calculated for each well. This was accomplished by calculating the
permeability for each recorded time interval and then determining the time-weighted
average permeability for each test, as specified in ASTM D 6391 - 99.
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Well #1
45' depth

@ Permeability Test Well
O Piezometer

PERMEABILITY TEST WELL
LOCATION MAP

KCE ENGINEERING, INC.
@ 130X ECUMVE, CENTER s STANCILL QUARRY
e ) ) CECIL COUNTY, MARYLAND

e XCLINGEEROLS.COM




A-4 WELL INVENTORY
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PER OWNER N USE_FO SUBDI ROAD NA RID27 RID27 ION DATE DEPTH DEPTH 'REEN 1 /G _RATE BEFORE DURING
/" CE700016

kce-stancil'’s

SMOKER, NO D GREENB CARPENTER 630000 1080000  09/10/1969 53 45 48 15 7 20

/ CE700046 SLAYMAN,J D CARPENTER 625000 1075000  09/20/1969 ; 100 95 10 40 60 =

/CET710069
/CE710075
/ CE710079
/ CET10101
/CE710238
/CE710270
 CE710307
~ CE720016
-/ CE720085
//CET20103
~/ CE720104
./ CE720105
7/ CET20194
v CET720354
/ CE730063
/ CET30116

>< CE730238

FRONHEISE
BLACKBURN,
BOOCHELLY,
DELANEY, WI
RAPPOLD, E
PEEL, WALL
SPENGLER,
ZERBE, EUG
CLEMENS, H
PORTER, GE
PORTER, GE
PORTER, GE
TRIBBLE, LE
SOMMERS, C
ANDRICHYN,
PORTER, GE

PORTER, GE

J J BABE
GREENB
CARPEN
GREENB
GREEN B

GREENB

CHESNU

CARPENTER
MD 7
MECHANICS
LITTLE RIVER
WOODALL
CARPENTERS
WOODALL RD
GREEN BANK
CARPENTER
JACKSON ST
WINCH RD
WINCHRD
JACKSON ST
GREENBANK
CARPENTER
WINCH

JACKSON ST

630000
635000
635000
640000
625000
625000
625000
625000
625000
635000
635000
635000
635000
630000
625000
635000

635000

1080000

1080000

1080000

1070000

1080000

1075000

1080000

1080000

10800600

1070000

1070000

1070000

1070000

1080000

1080000

1070000

1070000

09/23/1970
10/26/1970
10/19/1970
11/07/1970
09/03/1971
06/04/1971
07/07/1971
08/08/1971
02/01/1972
12/08/1971
12/08/1971

12/10/1971

09/03/1972
08/30/1972

02/03/1975

61

61

42

54

70

62

62

42

54

70

30

10

12

15

20

30

12

7

30

35

5

40

13 42

22 55

50 65

20 50

10 75

54

15

18

15

14

30

16

" "Page 1 of 8

3




PER OWNER N USE FO SUBDI ROAD_NA RID27 RID27 ION_DATE DEPTH DEPTH REEN 11 /G RATE BEFORE DURING

/ CE730366
7 CE730536
+ CE730556
7[ CE730573
7~ CET30578
v/ CE730659

v/ CE730664
v/ CE730741

v’ CE730822

/ CE730827
J/ CE731141

./ CE731158
./ CE731195
/ CE731263

/ CE731274

/)( CE731295
~ CE731339

/ CE731401
/ CE731466

__7/)( CE731478

 CE731481

VERDEL CON |

INGRAM, JAS D

MARKUS, WA D

BRITTINGHA
MAST, VERN
SPADAFORA,
ROARK, PAT
PORTER, GE
DAVIS, CLAU
JONES, IDW
SLAYMAN, J
NOLL, CLAIR
ARMSTRONG
RODEHEAVE
GLENN, GEO
CURRIN, LIN
BETTER HO
MCELYEA, W
ALGAR, HAR
KREIDER, S

SIMPSON, E

O U U o U ©o O ©

NORTHEASTE
BURNT BARN
RT 40
CARPENTER
CARPENTER
CARPENTERS
WOODALL RD
JACKSON ST
GREENSPRIN
GREENBANK
CARPENTERS
WOODALL RD
CARPENTERS
CANVAS BAC
BURNT BARN
MOUNTAIN Hi
MT VIEW RD

MT VIEW RD

"MD7

MOUNTAIN Hi

MOUNTAIN Hi

645000
630000
640000
625000
625000
635000
630000
635000
635000
625000
635000

630000

625000

635000

635000

635000

635000

635000

630000

625000

635000

1075000
1075000
1080000
1080000
1080000
1080000
1080000
1075000
1080000
1070000
1080000
1080000
1070000
1080000
1070000
1075000
1075000
1075000
1070000
1070000

1070000

05/22/1973

10/10/1973

01/08/1974

05/19/1974

03/13/1974

05/29/1974

06/06/1974

05/07/1975

04/29/1975

09/03/1975

08/09/1975

09/05/1975

10/22/1975

02/09/1976

04/20/1976

12/09/1976

110

105

103

10

78

90

s et s e o8 Dy A AMR A e mmam st FRRPN e

Monday, March 18,2002~ " "Page 2 of 8




PER OWNER N USE FO SUBDI ROAD _NA RID27 RID27

ION_DATE DEPTH DEPTH REEN_11G RA TE BEFORE DURING

~/ CE731506
./ CE731588
v CE731597
/ CE731598
v'CE731756
/CE731814
/ CE731931
v/ CE731956
v CE731957
~/ CE731996
7/ CE732063
/ CE732089
~ CE732163
v/CE732168
~CE732272
/" CE732286
./ CE732386
/ CE732518
/ CET32584
v~ CE732605

~CE732664

GRAY, FLOY
HARRIS, DO

GOOD, ROD

WARRINGTO
ROBINSON, L
GREENE, DA
DAROIS, RO

MAST JR, VE
BRITTINGHM,
MCVEY, GEO
GIRALDI, RO
TODT, PAUL

MELRATH, K
VANSICKEL,

ROGERSON,
TRI STATE M
ROGERSON,
BRITTINGHA
HUGHES, RO
IREY, DON

FRAZIER, ZE

D

D

D .

D
D
D
D
D
D
D
D
D
D
D
D

o ©O ©O

°

GREENB

CRAFTH

MOUNTAIN HI

WOODALL RD

EDGEWATER

PRINCIPIO

BURNT BARN

BURNT BARN

GREENBANK

_ WOODALL RD

WOODALL RD

WOODALL ST

JACKSON ST

WOODALL RD

WOODALL RD

OLDRT7

MOUNTAIN HI

US RT 40

MOUNTAIN HI

WOODALL

WOODALL RD

CARPENTERS

RT 7 PRINCIP!

625000
635000
635000
635000
630000
625000
635000
635000
635000
635000
635000
635000
635000
635000
635000
640000
630000
635000
630000
625000

635000

it Zawr s Sewsie AV

Monday, March 18, 2002

1070000
1080000
1080000

1070000

1080000

1070000

1080000

1080000

1080000

1080000

1070000

1080000

1080000

1070000

1070000

1080000

1075000

1080000

1080000

1080000

1070000

12/13/1976

08/31/1976

08/24/1976

05/03/1977

100611976

01/24/1977

03/31/1977

05/19/1977

05/24/1977

07/18/1977

01/31/1978

10/14/1977

09/22/1977

08/30/1977

01/26/1978

02/02/1978

06/06/1978

09/09/1978

10/10/1978

03/11/2000

PO SUNOWE PSR TS IT SE SN P SO

65

90

40

100

114

110

50

90

70

144

50

244

204

177

50

40

70

700

60

85

35

37

79

106

105

45

85

65

25

85

45

106

83

167

45

35

61

100

60

85

35

37

79

109

105

45

85

65

25

85

45

106

83

167

45

35

65

100

10
15
8
8
12
20
30
20
6
10
4
12

30

30
30

30

30

35 45
50 70

5 20
25 100
60 61
48 90
30 60

5 25
10 50
40 50
20 144
40 60
10 40
80 244
60 100
110 160
10 30
25 35
19 30
60 210

" Page 3 of §



PER OWNER N USE FO SUBDI ROAD_NA RID27 RID27 ION_DATE DEPTH D

EPTH REEN_11G_RATE BEFORE DURING

v/ CE732718
J/CET32124
./CET32851
./ CE732902
/'CE732957
v CE733062
~ CE733001
X CE733144
.~ CE733161
/ CE733164
.~ CE733203
/ CE733216
X CE733278
~ CE733290

/ CE733378

N,'k 5 _/ CE733480

o
j X CE733502

v/ CE733520
/' CE733625
X CET733646

v CE733759

NIXDORF, JO
PASCAL, VIR
GARBER, CA
BOSTIC, STE
CHESTNUT P
FREEDY, JO
RITTENHOUS
PORTER, GE
GIBSON, GE
TANNER, RO
NE WASTEW
PAYNE, BAR
SUIT, JIMMY
CAMPBELL,
LEWIS, LIND
VICKERS, EU
MD DEPT OF
PORTER, GE
NEWSWANG
STATE HIGH

WARRINGTO

D

- U v U v O ~—

‘WMonday, March 18, 2003

GREEN B

CHESTN *

CLARK RD

GREENBANK

_CARPENTERS

BURNT BARN
CARPENTERS
GREENBANK
BURNT BARN
WINCH
WINCH
EDGEWATER
CARPENTER
MDRT 7
MDRT 7

US RT 40

RED TOAD RD
CECIL AVE
US RT 40
WINCH RD
CARPENTERS
US 40

RT7

635000
635000
625000
630000
629001
630000
630000
635000
640000
635000
630000
635000
635000
635000
645000
630000
639000
645000
625000
639000

636000

1080000

1080000

1070000

1075000

1079999

1080000

1075000

1070000

1070000

1080000

1080000

1080000

1080000

1070000

1080000

1080000

1076000

1075000

1080000

1077000

1071000

11/02/1978

11/09/1978

02/22/1979

04/20/1979

06/22/1979

10/19/1979

10/22/1979

09/27/1979

11/01/1979

11/1211979

01/12/1980

02/05/1980

07/18/1980

10/02/1980

08/16/1980

11/18/1980

07/13/1981

150
55
87

165
93

132

70

143
60
100

138
220
95

95

120

81

160

145
50
82

158
86

127

20
55
93

133
59
27

90

61

74

36

145

50

82

160

88

127

65

© 20

55

93

133

59

90

61

76

36

15

15

20

30

45

30

30

20

18

40

15

50

15

60 90
6 30
a0 60
9 118
68 84
32 65
18 45
25 143
5 30
18 88
75 80
70 150
0 60
5 35
30 40
13 25
40 160
"Page 4 of 8




PER OWNER N USE_FO_SUBDI_ROAD_NA RID27 RID27 [ON_DATE DEPTH DEPTH 'REEN_1 IG_RATE BEFORE DURING

\)[05733921,

v/ CE733987
.~ CE810228
/" CE810281
_z_’_ CEB810339
v CEB810345
/CE810431
/ CE810473
X CE810708
/ CEB10741
X CEB10762
/ CEB10773
/CEB10827
v 'CEB10955
_ /CE810976
y CE811135
/CE811223
7/ CEB11231
 CE811250
_/ CE811277

/ CE811340

CLARK, STA
STANCILLS I
KNISELY EU
SINE SEWAR
CARPENTER
BURTONW R
RAYSON GLE
GRAY EG
MUSICK JOH
IRACKI DENN
WOODS NOR

BARBERO JA

BARCLAY JR

OALS JAMES
RAYSONE G
BRADLEY RO
PETERSONL
NEIDLEIN SO
CRAIG WILLI

MCGUIRK RQ

ALEXANDER

D

D

»)

Monday, Mdrgl 78,.20.05

GREENB GREEN BANK

GREENB

CARPEN

POPLAR

GREENB

POPLAR

520 i ey miee Sudases shadan A8 e a3

MOUNTAIN HI
KIRK RD
PRINCIPIO FU
CARPENTERS
CARPENTERS
MOUNTAIN HI
MOUNTAIN HI
JACKSON ST
CHARTER HIL
WINCH RD
MOUNTAIN HI
MDRT?7
WINCHRD
POPLAR POIN
KIRK RD
POPLAR POIN
JACKSON ST
CHESTNUT P
JACKSON ST

MOUNTAIN HI

630000

633000

628000

635000

625024

631000

629000

635000

637000

628000

638000

630000

635000

639000

626000

629000

626000

638000

627000

637000

630000

PRSP ISt IR TR PRy B S NP

1080000

1074000

1080000

1070000

1079648

1080000

1075000

1074000

1071000

1072000

1071000

1077000

1070000

1071000

1074000

1080000

1073000

1070000

1080000

1071000

1076000

N ot o atee e s

09/01/1981
03/03/1982
04/28/1982
06/24/1982
07/23/1982
10/02/1982

11/04/1982

09/03/1983

11/10/1983
10/25/1983
03/13/1984
04/02/1984
11/05/1984
09/25/1984
09/25/1984
10/22/1984
11/28/1984

01/07/1985

210
49
168
90
77
‘120

225

175
85
125
65
86
63
160
50
250

157

90

43

69

71

70

115

80

55

158

21

55

73

56

30

46

49

90

44

69

80

70

115

80

55

170

21

55

81

56

30

46

49

147

11

20

20

50

10

15

12

10

15

30

30

25

15

40

11

32

20

12

60

23

20

20

70

40

98

35

35

18

23

15

19

30

90

80
21

100

50
120

225

50

150
50
80
27
42
32

160
40

190

157

Page S of 8




PER OWNER N USE_FO SUBDI ROAD_NA RID27 RID27ION_DATE DEPTH DEPTH REEN 11G_RATE BEFORE DURING

v/ CE811480
o/ CE811544
X CE811565
./ CE811593
./ CEB11715
./ CE811805
v/ CE812008
/ CE812034
/ CE812079
.7 CE812120
/ CE812201
/CE812507
. \/CE812582
v CE812711
v/ CE812720
v/ CE812987
.#'CE812997

~/ CE813820

1/6&80487
~_AE880695

(( | _CEB80696

Monday, March 18, 2002

FRONHEISE

MUSICK ARV

CARPENTER

MARSHALL E

COOK KEITH

HENDRICKS

GROSS SIMO

LYON JERRY

MONTGOME

MYER FLOYD

PETERSON L

MCGUIRK Mi

MONTGOME

MILLER BOB

TATE ROGER

DIETER FRA

HUGHES RO

FRONHEISE

ALBANESE J

JONE MERVI

JONE MERVI

RE U HPURIE DRSPS S

D

P

D

o

O U U O U U U B O ©O O O

o O O ©

CARPEN
POPLAR
GREENB
GREENSB

GREENB
EASTRID
GREENB

POPLAR

EASTRID

GREENB

GREENB

MINOR 6 *

GREENB

GREENB

CARPENTERS
JACKSON ST
CARPENTERS
POPLAR POIN
WOODALL RD
WOODALL RD
CLARK RD
PRINCIPIO FU
MOUNTAIN Hi
WOODALL RD
POPLAR PT R
JACKSON ST
MOUNTAIN HI
GILLEY RD
GILLEY RD
JACKSON ST
84 KIRK RD
GREEN BANK
MOUNTAIN HI
CARPENTER

CARPENTER

R O

629001

637000

625000

626000

630000

629000

630000

636000

630000

630000

626000

637000

632000

635000

636000

637000

629000

630000

632000

629000

629000

1079999

1071000

1079000

1073000

1080000

1080000

1079000

1071000

1077000

1080000

1073000

1076000

1077000

1070000

1070000

1070000

1080000

1080000

1076000

1078000

1078000

05/02/1985

05/21/1985

08/07/1985
10/15/1985
10/18/1985
05/13/1986
04/04/1986
06/21/1986
05/16/1986
11/13/1986
10/23/1986
02/18/1987
01/13/1987
01/14/1987
06/03/1987
07/23/1987
08/07/1988
08/04/1989
10/10/1 969

10/18/1989

85

200

105
116
130
146
300
124

96
106
275
165
167
250
126

89
138
140
175

145

80

75

95
106
120
136

70
119

91

96

60
155

71

61

45

79
128
130
165

135

80

75

1

95

11

121

136

70

119

91

96

60

155

71

61

45

128

130

165

135

15

4

10

30

40

40

12

15

20

20 -

15

15

20

20

20

20

18

40 60
50 100
56 66
38 94
24 33
38 120
43 225
100 105
50 70
40 100
42 160
137 160
44 167
40 180
40 70

2 40

48 90
90 130
80 140
70 110
“Page 6 of 8



PER OWNER N USE_FO SUBDI ROAD_NA RID27 RID27 ION_DATE DEPTH DEPTH REEN_11G_RATE BEFORE DURING

\-€E880702

\-EE880722

JSEB8O730
Letss0772

CEB81149
yfm 228
2881284
EEB81434
/ CE881819
v CE882179

AEB82206

\CE882359
~,,8682367
/CE882439
£882440
JLE882600

 CE920188
v

920290
\~CE920320

. CE920322

L~"CE920328

‘Monday, March 18, 2002~

CHESTNUT P
YORK BUILDI
BAKER GEO
BIEBER WER
JONES MER
LUSK MARVI
BOYCE CHA
MCELYEA W
GRAY EDWA
SOTHALL JA
SETTLEMYR
JACKSON JA
GIFFORD RA
ROGERS JO
BEAMAN RO
CRAFT HAVE
BAY COUNT
RIDER RONA
CONRAD TH
HOLMAN WIN

MORRISON P

O © o v o o o ©o O O

o © o = 7

GREEN B

GREENB

GREENB

GREENB

GREENB

GREENB

GREENB

GREEN B

GREEN B

CRAFTH

GREENB

GREENB

GREENB °

GREENB

GREENB

CARPENTERS
WINCH ROAD
PRINCIPIO FU
POPLAR PT R
GREEN BANK
CLARK RD
GREENBANK
CARPENTERS
MOUNTAIN HI
WOODALL RD
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